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LOCATION OF INDUSTRY IN 
BRITAIN 


HE controversies that arise from time to time 

regarding particular proposals relating to the 
location of industry in Great Britain leave little doubt 
as to the soundness of the recommendation of the 
Barlow Commission and of the earlier report from 
Political and Economic Planning for an independent 
central planning authority. Whether we look at the 
Tummel-Gary scheme under the Hydroelectric De- 
velopment (Scotland) Act, the proposal to raise the 
level of Ennerdale Water to provide water for the 
Sellafield factory of Courtaulds, or the discussions 
about the expansion of Manchester and proposed 
satellite towns at Knutsford or elsewhere, the need 
for some authority able to take a wide view, com- 
petent to reconcile regional or sectional and the 
national interests, and to see that no short-sighted 
local action does irreparable damage to the long- 
term national interest, is unmistakable. It is the 
absence of such an authority and the manner in 
which such schemes have been handled that has been 
responsible both for some of the opposition and also 
for the misgivings with which they are regarded. 

The Coalition Government was clearly committed 
by its White Paper on Employment Policy to action 
to prevent unemployment arising from the location 
of industries or factories in the wrong place. It may 
be taken for granted that the present Government 
is scarcely likely to withdraw from such undertakings, 
and the Minister of Town and Country Planning has 
indeed agreed to much more sympathetic considera- 
tion of such questions of amenities as national parks 
and access to the countryside. Nevertheless, in spite 
of the bearing of the location of industry upon 
matters of health, transport, defence, th  x/ficient 
use of our resources of man-power and materials, and 
so on, the present Government has shown no more 
readiness than its predecessor to attend to this 
matter, upon which reconstruction and housing pro- 
grammes depend, and without which, in Sir William 
Beveridge’s view, @ policy of full employment cannot 
be implemented. 

The first step in any policy of industrial location 
as outlined in the White Paper on Employment 
Policy is that of careful research and survey as a 
basis for action. One of the features of the decade 
before the War was the association of the universities 
with this preliminary task of industrial survey, and 
much that was collected by them in a series of reports 
presented to the Board of Trade is still highly signi- 
ficant for the planning of reconstruction and develop- 
ment to-day. The lessons of the inter-war years are 
writ large therein, and they have been underlined in 
subsequent reports such as those from the Welsh 
Reconstruction Advisory Council and the Northern 
Industrial Group, in the Industrial Plan for West 
Cumberland prepared by Mr. W. C. Devereux, and 
others. 

Some of these reports, notably that of the Welsh 
Reconstruction Advisory Council, have drawn largely 
on the results of the Social Reconstruction Survey 
instituted by Nuffield College at the beginning of 
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1941, at the request of the Government. The Survey 
was set up with wide terms of reference, covering 
not only industrial problems but also the field of 
social organisation, both statutory and voluntary, 
and the first of these volumes now published* con- 
stitutes a reference book on industry of the first 
importance, though it falls rather more into the 
historical or atlas class than the use of the word 
‘prospects’ in its title suggests. Based principally 
on some fifty regional reports submitted to the 
Government between 1941 and 1943, and prepared, 
under the direction of Prof. G. D. H. Cole, for 
the most part by members of university departments 
of economics or geography, or by tutors engaged in 
university extra-mural work or on the staff of the 
Workers Educational Association, it brings up to 
date the material collected in earlier surveys and in 
the reports of the Commissioners for the Special 
Areas, and represents in sum not merely an out- 
standing work of reference but also an unmistakable 
challenge to the Government to produce a real plan 
and policy for the location of industry. The book 
was finished in the spring of 1944 when the White 
Paper on Employment Policy was published, and the 
work was therefore completed with no knowledge 
of official plans relating to the location of industry- 
such as they are. It may be claimed that the aim 
which Prof. Cole set his team of local investigators 
of making an objective study of facts and tendencies 
that would be useful whatever policies the Govern- 
ment might adopt has at least been achieved. As a 
factual record, the survey will have a permanent 
value, although the conclusions which are drawn 
from these facts seem to be rather hesitant and 
timid. 

It is scarcely surprising to find that the treatment 
of the different areas surveyed is a little uneven. 
The weakest and most inadequate chapter is probably 
that dealing with London; but on the other hand 
there are chapters or sections of chapters which cover 
with admirable detail areas which have scarcely been 
touched in this manner before. Notably this is true 
of those on the Humber ports, the East Midlands, 
Stoke-on-Trent and district, which include discerning 
accounts of the boot and shoe industry, both in 
Leicestershire and Northampton. Similarly the 
chapters on the south-west and on the south-eastern 
counties contain particularly valuable analyses of the 
position of Plymouth and of Southampton and Ports- 
mouth, as well as much material that deserves the 
close attention of all who are concerned to set the 
tourist industry on its feet. In view of the importance 
of that industry, as has been well stressed in recent 
debates, it is to be hoped that the pertinent observa- 
tions in this survey on such counties as Devon, Corn- 
wall, Somerset or Sussex, as well as those on towns 
and districts such as Oxford, Stratford-on-Avon and, 
particularly, Droitwich and Malvern and district, 
should neither escape notice nor fail to provoke 
appropriate action. 

In referring thus to what may appear to be minor 
features in the map of the industrial areas, it is not 


* Prospects of the Industrial Areas of Great Britain. By M. P. 
Fogarty. (Nuffield College Social Reconstruction Survey.) Pp. xxxv + 
492. (Lendon: Methuen and Co., Ltd., 1945.) 32s. net. 
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of course intended to suggest that the cha; 
dealing with the larger and more important are; 
Wales and Monmouthshire, of Scotland, the n 
east coat, West Cumberland, Lancashire, the \ 
Riding, or the West Midlands are inadequate. \ 
marks this survey is the way in which an app: 
to perspective is achieved ; and the different sur\oys 
are seen more clearly in relation to the national 
problem than in some of the previous individual 
surveys. The wide variation in the industrial balance 
and in the threat of depression to the various indus. 
trial districts of Britain stands out clearly, and 
unmistakably apparent that machinery for 
trolling the location of industry will be required not 
merely in the special areas but in almost all areas, 
The economic development of prosperous as well as 
potentially depressed districts requires careful plan- 
ning, and the need may arise as much from the rapid 
development of the prosperous regions as from the 
danger of depression in other parts of the country. 
Moreover, even the prosperous regions have their 
own potential black spots. Mr. Fogarty points, for 
example, to Coventry, to Oxford and to Luton as 
examples of dangerously unbalanced industrial 
development, as well as to other areas in Oxfordshire 
and Buckinghamshire, Herefordshire and Shropshire, 
where the serious problems arising out of the decline 
of agriculture are indicated less by high rates of 
unemployment than by low earnings, poor living 
conditions and the gradual drift of the population to 
other parts of the country. Such conditions, in- 


dependent of the trade cycle and specific industrial 


factors, enhance the difficulty of a decision on the 
urgency of what he calls the marginal problems and 
the order of priority in dealing with them. 

The facts and tendencies observed in each region 
strongly support the argument that, if industry is 
left to plan its own location without general guidance, 
local excesses and deficiencies of suitable labour will 
appear and cause unemployment even if the general 
level of demand is high. Further, no confidence can 
be felt that, if economic activity is left to find its own 
level, the rising demand for labour by the more 
prosperous industries and areas will be large enough 
to use up the surplus from other industries and areas, 
even if there were no obstacles to complete occupa- 
tional and geographical mobility. Here is fresh 
evidence in support of Sir William Beveridge’s con- 
tention ; and although the need for mobility of labour 
is not put quite so plainly as by him or by Mrs. 
Gertrude Williams as part of the price to be made 
for social security, Prof. Cole does not disguise his 
doubts as to whether the measures for influencing the 
location of industry and maintaining the total demand 
for goods and services are strong enough to achieve 
what is required. It is out of the question, if full 
employment is to be maintained, to leave it to 
employers to put their new factories or extensions 
where they please ; nor is it enough to try to entice 
them to areas in which additional industries are 
needed. 

The White Paper has nothing to say about the 
part which local and regional agencies could play in 
the working out of practical location policies, and it 
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is disappointingly vague as to the administrative and 
consultative machinery required, nationally and 
locally, to implement a policy of effective control 
over the location of industry. Such machinery, 
however, is urgently required. The Sellafield factory 
proposal provides an example of the urgency and of 
the need for flexibility. It is alleged that the alterna- 
tive schemes for water supply to raising the level of 
Ennerdale Water are more expensive and that the 
water would require treatment to remove iron. These 
facts alone would not warrant procoeding with the 
Ennerdale scheme ; but where, as may be true of 
Ennerdale, the preservation of a district and an 
amenity from the national point of view involves a 
veto on & particular scheme of industrial development, 
it is reasonable that a development of national inter- 
est should be supported by a national contribution 
towards the additional cost, whether constructional 
or, for example, in the treatment of a water supply. 

This example, and also the many apparently 
neglected opportunities for a fundamental change in 
the pattern of British industry, and for checking or 
reversing undesirable pre-war trends in industry, 
suggest that, words apart, the present Government 
has given as little attention as its predecessor to a 
policy of industrial location or of creating the indis- 
pensable instruments for the execution of policy. In 
the Central Statistical Office and the appearance of 
the Monthly Digest of Statistics we see only the first 
signs Of an attempt to provide the background of 
comprehensive and reasonably comparable statistical 
information. 

This might be one step to implement the statistical 
surveys provided for explicitly in the White Paper, 
but as regards the actual location of industry we 
appear to be no nearer the provision of the essential 
machinery. Mr. Belcher, Parliamentary Secretary to 
the Board of Trade, indeed declared in the House of 
Commons on February 26 that the Government in- 
tends to possess the necessary powers; but by and 
large the Opposition to the clause in the Supplies and 
Services (Transitional Powers) Bill then under dis- 
cussion was directed against the manner in which it 
was proposed to control the location of industry under 
the Defence Regulation (Control of Industry) Statu- 
tory Rules and Orders, 1945/1618, published on 
January 22, and the absence of any provision for a 
wider view and the reconciliation of the many national 
interests besides that of production which might be 
involved. Indeed, by implication the idea of the 
location of industry was accepted, though the way 
in which control is to be exercised has still to be 
determined. 

On this point the Nuffield Survey, while pointing 
to serious defects in the machinery for controlling 
the location of industry which existed before the 
War, gives little positive guidance. It stresses the 
need for immediate action to take advantage of the 
opportunities which the loosening of industrial 
structure during the War has provided, and makes 
the sound point that, unless the policy and appropriate 
machinery are framed while the war-time controls 
remain, the opportunity may vanish. Indeed, opposi- 
tion to control of location may well be fanned by 
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sectional and regional prejudice. It must be remem- 
bered that no policy and machinery of industrial 
location will work effectively unless its purpose is 
understood and approved by those it affects, at, least 
to the extent that the Special Areas legislation was 
understood before the War. Something much more 
dynamic than the establishment by the Board of 
Trade of a central information service on factors 
affecting location will be required to implement 
policy when it is formulated. 

That consideration brings us close to the fourth of 
the main needs which Sir George Schuster has 
emphasized : the achievement at all stages of a new 
technique of co-operation between the Government, 
with its responsibility for the strategy of national 
policy, and individual enterprise responsible for 
tactical execution. Unless we achieve that, no 
matter how clear our conception of what is to be the 
nature and structure of British industry, we shall fail 
to secure either balanced development of the country 
as a whole, or to take full advantage of local know- 
ledge. These, however, are imperative before we 
apply artificial influences to the location of industry, 
and here as in the larger problem, of a full employ- 
ment policy, of which industrial location is only a 
part, we need to rise above the plane of party politics. 
Success depends not only on the Government but 
also on loyal co-operation between leaders of industry, 
workers and the general public. 

There was welcome evidence in the debates in the 
House of Commons on economic affairs (man-power) 
on February 27 and 28, that this point, so well made 
in a volume issued last year entitled ‘Full Employ- 
ment and State Control”, is now more generally 
recognized. This volume, which is a symposium, 
edited by Mr. D. Caradog Jones, on the degree of 
control regarded as essential, is encouraging as in- 
dicating the large amount of common ground to be 
found between those who hold such diverse views on 
the desirability of Government control as Prof. A. B. 
Fisher and Prof. H. 8. Jevons. The former, with the 
supreme importance of economic flexibility in mind, 
would maintain a dynamic industrial balance by 
promoting the utmost mobility of labour, capital and 
materials, and would eliminate restrictionism of any 
kind. Prof. Jevons puts his emphasis on the organ- 
isation of production and the distribution of goods 
and purchasing power to avoid fluctuations of home 
demand, and consequently render unemployment 
negligi»le in a progressive society. He would set up 
a central planning commission to direct the economy 
and industry of the country, and some of his specific 
proposals are in line with those of the present 
Government. 

But what characterizes this approach of Prof. 
Jevons and makes its reconciliation with other views 
possible is that he proceeds on a fact-finding basis, 
and proposes to utilize the machinery created during 
the War so far as possible. Moreover, there is no 
doctrinaire rejection of private enterprise. Indeed, the 
whole symposium is characterized by a readiness to 
experiment which marks the essential British way. 
Both Prof. Jevons and Mr. Bellerby look, not to the 
Government taking at one step the full direction of 
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production and distribution into its own hands, 
estimating the needs of the nation and planning 
output to satisfy those needs ; but to the empirical 
evolution on the basis of experience of the appro- 
priate, and if necessary increasing, measures of 
Government control. Apart from the opposition 
liable to be encountered by more revolutionary 
measures, to which Mr. Wyatt points, there is much 
force in Mr. Bellerby’s contention that we might 
proceed by experiment: taking over, for example, 
part of an industry for operating under a non-profit- 
making public board, and utilizing the experience 
thus gained in deciding on the advisability of taking 
over the whole industry, and on the methods of 
management under public ownership. 

There is more than this to be urged in favour of 
such a scientific method of approach. Labour, as 
well as the industrialist, has to learn what is involved 
in a policy of full employment ; and the time gained 
while the fact-finding inquiries are proceeding and 
experience is being gained should be utilized in 
that task of education. Location of industry should 
follow, not precede, comprehensive inquiry into 
the underlying factors concerned, and valuable 
as are the local inquiries of the West Midlands 
Group for Post-War Planning and Reconstruction 
and like bodies, the results of their research has 
to be dovetailed into a national survey for which 
there is as yet no central co-ordinating body. It has 
been suggested that this work of research should be 
placed under the supervision of the Lord President 
of the Council, who is of course already responsible 
for the scientific and technological research work 
carried out in partnership by industry and the 
Department of Scientific and Industrial Research. 

This suggestion envisages a new research council, 
under the Lord President, including representatives 
of industry and labour, of high managerial and 
administrative capacities, and experts in technology 
and economics. This council would be responsible 
for organising the preparation of schemes for all 
regions and for the co-ordination of proposals, while 
parallel with it a development council, consisting of 
representatives of industry and commerce, might be 
responsible for promoting the regional schemes 
approved by the Government. But while research 
and development would thus be kept separate, the 
organisation should stimulate as much regional 
independence and initiative as possible; and the 
central research and development councils should 
operate mainly as the co-ordinators and collators of 
the regional schemes in a national programme. The 
objective should be to draft a programme based on 
local facts and regional needs and subjected to the 
maximum amount of discussion and criticism, and 
then to use all possible channels for carrying out 
parts of the programme. 

It needs little imagination to see that a programme 
devised on such scientific lines will demand the 
organised help of teams of engineers, chemists, 
metallurgists, physicists and many other types of 
scientific workers and technicians. The keynote of 
a policy of full employment and of location of industry 
is in fact co-operation. 
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MARINE TECHNOLOGY 


Raw Materials from the Sea 

By Dr. E. Frankland Armstrong and L. Mackenzie 
Miall. Pp. xi+164+21 plates. (Leicester: Con. 
structive Publications, Lid., n.d.) 15s. net. 


HE origin and history of the hydrosphere have 

from early times attracted the interest of 
philosophers and men of science, although it is only 
in comparatively recent years that an appreciation 
of the wealth of information that can be derived 
from its exploration has been generally recognized. 
Almost every branch of science has something to 
gain by probing the ocean bed, where lie, undis- 
turbed, in chronological order, the historical records 
of evolution; or by studying in the hydrosphere 
itself the complex processes whereby biochemical, 
chemical and physical changes are operating to main- 
tain an almost stationary state in respect of com. 
position and distribution. 

Since the middle of the nineteenth century, a 
succession of deep-sea expeditions has been organised 
to collect such data, and progressive improvements 
in the methods of sampling, recording and analysis 
are constantly opening up wider fields for investiga. 
tion. Thus, whereas in the pioneering voyage of the 
Challenger it was only possible with the apparatus 
then available to take core samples of a few inches 
in thickness from the ocean bed, the latest expedition 
sponsored by the Royal Society of Géteborg is 
equipped to take undisturbed cores of 20 metres in 
thickness at great depths. 

The exploitation of the mineral resources of the 
oceans has also not escaped attention, and the tech- 
nical problems associated with the recovery of salts 
present in low concentrations have been, in several 
instances, successfully solved. During the War, a 
considerable proportion of the bromine and mag- 
nesium requirements of the Allies came from this 
source, and other attractive possibilities now await 
development. 

Around these and other related matters, the late 
Dr. E. F. Armstrong and Mr. Mackenzie Miall have 
woven an interesting and instructive story. It may 
be said to start with the early years of the eighteenth 
century when Edmund Halley suggested, in a paper 
published in the Philosophical Transactions, that just 
as lakes without outlet become salty from the 
evaporation of the water they receive, so “the ocean 
itself is become salt from the same cause, and we are 
thereby furnished with an argument for estimating 
the duration of all things, from an observation of 
the increment of saltness in the water’; and it 
carries us to the present day when, from a study of 
the radioactive properties of deep-sea deposits, a 
valuable time-scale for geological periods is being 
constructed. 

One of the most interesting aspects of the subject 
is the manner in which marine organisms play a part 
—and in some cases a predominant part—in regu- 
lating the composition of the oceans. Many marine 
organisms and plants have the function of con- 
centrating trace elements, some of which are essential 
to their existence, whereas others indirectly initiate 
chemical reactions resulting in the formation of 
insoluble compounds from salts in solution. A 
remarkable example of the profound changes that 
may be effected by these agencies is given by the 
diminution in the potassium content of the hydro- 
sphere. There is evidence that this element was 
present in the Pre-Cambrian seas in amounts com- 
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parable with those of sodium, and that following 
upon the evolution of the living cell and the growth 
of organic matter, it has been progressively removed. 
Absorption and other processes of a purely physical 
character are also operating to regulate composition. 

When man attempts to do what is done by marine 
life, or what has been effected in past ages by solar 
evaporation, he encounters formidable difficulties. 
The recovery of salts from the open sea, or even 
from concentrated inland waters, involves problems 
of transportation, precipitation and filtration on a 
vast scale ; not only are the quantities to be handled 
large, but also the cost of production is relatively 
high and the margin of profit is small. That flourishing 
industries based on sea water as a raw niaterial exist 
is largely due to the controlled application of physico- 
chemical principles and of modern chemical en- 
gineering practice. 

The authors have succeeded in compressing into a 
small space a very readable account of the specific 
biochemical and chemical problems of which the 
oceans offer examples, and of the latest developments 
in what may be termed ‘marine technology’. 

D. M. Newitt. 


THE MARINE ENVIRONMENT 


Recent Advances in the Chemistry and Biology 
of Sea Water 

By Dr. H. W. Harvey. Pp. viii+164. (Cambridge : 

At the University Press, 1945.) 10s. 6d. net. 


HERE can be few marine biologists who do not 

owe @ great deal to Dr. Harvey’s earlier book, 
“Biological Chemistry and Physics of Sea Water’’. 
Its appearance followed closely upon fundamental 
researches into the relations between nutrient salts 
and marine diatoms. Yet, although these permitted 
an insight into the basis of life in the sea which would 
have been impossible a few years earlier, they also 
invited questions (seldom on mere details), many of 
which were to be speedily asked although more 
slowly answered. Dr. Harvey’s new book reviews 
some of the knowledge so gained. 

The general background of salinity and temperature 
distribution is briefly surveyed, together with a brief 
account of water movements, and the latest defini- 
tions and determinations of salinity, chlorinity and 
specific gravity. So early as p. 13 the important 
point is made that “changes in the composition of 
the sea salts are brought about almost exclusively 
through the agency of plants, animals and bacteria’, 
the only point of view from which the minor con- 
stituents in particular can profitably be studied. 
There follow chapters on the dissolved gases and the 
nutrient nitrogen salts, which provide summaries of 
the recent advances, both in matters of more exact 
estimation and in understanding of the interactions 
involved. The early estimations of the composition 
of the major sea salts were so accurate that calcula- 
tions based on Dittmar’s analyses of Challenger 
samples need only be re-calculated in terms of the 
new atomic weights. In contrast, our knowledge of 
the minor constituents is largely new, and com- 
parison between the most reliable estimates of the 
proportions of some of these in natural sea water 
with those in marine organisms is striking evidence 
of biological concentration. In some cases (for 
example, iron and copper) evidence is developing 
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regarding the manner in which the inorganic materials 
may be assimilated; another development is the 
preliminary investigation of the nature and distri- 
bution of dissolved organic matter in the sea. There 
have also been advances in the study of the carbon 
dioxide system, while investigations into oxygen 
distribution in the sea have provided valuable 
indications of the biological history of the water and, 
in some instances, of its movements. 

The basic methods of determining nitrates and 
phosphates were developed in the ’twenties, but later 
refinements are reviewed here, together with the 
methods of determining ammonium-nitrogen and 
nitrites. While plants concentrate nitrates and phos- 
phates within their tissues, there tends to be a 
constant ratio between these concentrations which 
fairly resembles that generally found in marine 
animals as well as in the sea, although over large 
intervals there are marked variations in the last 
which may be concerned with differential regenera- 
tion of the two salts. This leads to a discussion of 
the phosphorus and nitrogen cycles. Advances here 
concern the modes and rates of regeneration, and it 
is important to realize the wide range of nitrogen 
compounds which can be utilized by the plants (as 
well as the fact that they may prefer ammonium to 
nitrate) and, consequently, the different stages of the 
cycle at which they may, if present, exert their 
influence. On all these processes the possible effects 
of bacteria must be considered, and a very useful 
survey of what is largely recent research is given, 
although too little of this recent work has been done 
in Britain. One important point concerns the chemical 
changes taking place during storage; another the 
fact that fixation of dissolved nitrogen has not cer- 
tainly been demonstrated in the sea, although suit- 
able bacteria appear to be present. 

The last chapter should be of particular interest to 
marine biologists, since Dr. Harvey discusses there 
the effects of the environment on plants in particular, 
and fertility in general. The developments are at 
least as striking as in the more physical and chemical 
fields and, as in them, Dr. Harvey’s own work forms 
an important part. Further knowledge is now avail- 
able on the influence of temperature and illumination, 
and of ‘turbulence’, on productivity ; in addition, 
the effects in the laboratory of limiting quantities of 
nutrients have been investigated, with the suggestion 
that, when scarce, these may be utilized throughout the 
whole day, in contrast to carbon dioxide. It is clear, 
too, how the rates of regeneration may limit pro- 
duction, the store of nutrients serving again and 
again in a season ; in the light of such a concept one 
can see afresh the important differences between the 
‘standing crop’ and the ‘annual production’. On 
the other hand, the total nutrient salt supplies are 
also controlling, as has been shown so clearly by the 
demonstration at Plymouth of the associated scarcity 
of winter phosphates and summer-spawned young 
fish (and possibly adult herring) during the ’thirties 
as compared with the ‘twenties. 

Much work has been done in recent years on the 
feeding relationships of plankton organisms which 
does not fall directly within the scope of this book ; 
but Dr. Harvey does consider the general influence 
of grazing by the zooplankton on the phytoplankton, 
together with the limits which such grazing may 
exert on the ability of the plants to maintain their 
numbers, and the rates at which plankton animals 
can feed. Much work remains to be done in this field, 
as also in the associated field of inter-relationships 








534 


of which ‘succession’ and ‘animal exclusion’ appear 
to be aspects. To the reviewer at least it seems that 
Dr. Harvey’s pioneer work on the significance of the 
supplies of minor constituents in the sea (from man- 
ganese to thiamin) may lead to important discoveries 
here as in other fields. 

A final reflexion after reading this book is on the 
fundamental part played in our growing knowledge 
of the seas by marine institutions such as exist at 
Plymouth and Woods Hole ; such institutions provide 
together the facilities of sea-going vessel and per- 
manent shore station, so that fundamental problems 
can be attacked by the same workers from two 
points of view. Whether one is more directly con- 
cerned with the work of some great expedition, or with 
the practical investigations of commercial fisheries, or 
with the more academic aspects of marine biology, 
the fundamental research which can perhaps best be 
carried on in such institutions, and with much of 
which this book is concerned, is of the greatest value. 

C. E. Lucas. 


PATTERNS OF THE TIMES 


Dictatorship and Political Police 

The Technique of Control by Fear. By Dr. E. K. 
Bramstedt. (International Library of Sociology and 
Social Reconstruction.) Pp. x+275. (London: 
Kegan Paul and Co., Ltd., 1945.) 15s. net. 


Patterns of Peacemaking 

By Dr. David Thomson, Dr. E. Meyer and A. Briggs. 
(International Library of Sociology and Social 
Reconstruction.) Pp. viii+399. (London: Kegan 
Paul and Co., Ltd., 1945.) 21s. net. 


OTH these books are concerned with the back- 

ground of a world awaiting reconstruction ; the 
first with the psychological problem of the working of 
secret police systems, the second with the broader 
picture of the factors involved in the process of peace- 
making. Both were written in 1944, and therefore 
suffer, to some extent, from the rapid march of 
events since that time; but the authors of both 
books have striven to reveal the principles underlying 
fleeting events, and their appreciation of situations 
has not been invalidated by more recent happenings. 
Both volumes provide an invaluable compendium of 
information, reasonably complete up to the time of 
their preparation, and are well documented. They 
are both, that is to say, examples of what the scientific 
historian can contribute to the study of contemporary 
events. 

Dr. Bramstedt has been known, hitherto, for his 
study of German literature, “Aristocracy and the 
Middle Classes in Germany”’, in which he examined, 
through an analysis of literary types, the development 
of social classes in Germany during the nineteenth 
century. He now turns his attention to an analysis 
of the aims and methods of political police, and 
presents a terrifying picture of the means whereby 
the dictator and his party are assured of continuing 
power. His book claims to be no more than an 
‘interim report’, for the picture cannot for long be 
complete, and nothing is said of the role of the political 
police in the U.S.S.R. ; but there is adequate material 
for the formation of opinions, and Dr. Bramstedt 
draws some interesting conclusions. His main 
concern is with the Nazi and Fascist systems; but to 
show that the problem is no new one he gives a rapid 
survey of two “Test Cases from History”’, the dictator- 
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ships of Napoleon I and III in France. His genera] 
conclusion is that a dict. torship, however great the 
popular support it enjoys in its early days, is bound to 
rely on force and terror in order to maintain itself 
and to stifle criticism before this can become open 
discontent. 

There is a detailed analysis of the sinister met}. ods 
employed, in all their variety of force and fraud, and 
the argument that emerges—an important one for 
the future of Europe—is that the mass-emotion and 
hysteria, on which the dictators knew so well how to 
play, would not in themselves have carried t)ieir 
regimes to the pitch of power they actually. attained, 
To see Nazism only as an irrational movement, and 
to ignore its forceful ‘rationalism’ (however different 
that rationalism may be from that of Britain) is, in 
Dr. Bramstedt’s view, to misunderstand both the 
origins of the War and the bases of the peace. The 
political police, with their variety of forms and 
methods, were a highly organised and ‘rational’ 
element in the dictatorial system, cynically exploiting 
for the ends of the governments they served every 
need and interest—and fear—of man. It is signifi- 
cant that two individuals so similar in their cold 
callousness as Fouché and Himmler should have led 
the police systems of Napoleonic France and Nazi 
Germany. 

An important consideration on which Dr. Bram. 
stedt lays great stress is the attitude of contempt for 
man which is fundamental to dictatorship (and which, 
it might be added, is no new phenomenon). “Man is 
regarded as a partly weak, partly dangerous collective 
animal that can be kept in check by playing on its 
fears and by exploiting its lusts and desires: an 
animal that can be eliminated as easily as a cockroach 
or a rabbit if only an efficient method is devised and 
carried out with superb indifference.” This passage 
was written before the horrors of the Majdenek gas- 
chambers were made known to the world, yet to 
glance at “Mein Kampf” is to see how they have 
followed, with fiendish logic, from the viewlof man 
presented by Hitler twenty years ago. It is of the 
greatest importance to sociologists and politicians 
alike that this attitude to man should be exposed. 
How it is to be explained is another problem, on which 
also Dr. Bramstedt has some light to throw ; but his 
chief concern is with the means by which the Nazis 
exploited, for their own ends, almost every human 
emotion, from sadism to the highest devotion to 
duty. 

Yet, as Napoleon I himself once said, of the two 
powers in the world, “the sword and the spirit”, 
the long run the sword is always beaten by the spirit”, 
and in a concluding section Dr. Bramstedt sketches 
the resistance that was provoked by the political 
police. At the same time he directs attention to the 
psychological difficulties that are their dangerous 
legacy to Europe: the old disease has been cured, 
but its recurrence must be prevented. So calm and 
scientific an analysis of contemporary problems as 
this book provides should help to prevent such a 
recurrence. 

“Patterns of Peacemaking” is a detailed examina- 
tion of the background of preparations for peace- 
making up to the time of the Dumbarton Oaks 
Conference. It gathers together a wide variety of 
statements on peace policy, both public and private, 
and prints in appendixes a valuable selection of 
official publications. But it does more than merely 
reflect opinions and decisions, for during the course of 
their studies in preparation for the work, the authors 
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found themselves reaching certain general conclusions, 
which they put forward as recommendations. The 
most important of these, and the one that provides 
the central thesis of the book, is the view that the 
success Of peace-making this time depends upon our 
ability to reconcile the negative task of restoring and 
preserving order (the old conception of peace as the 
mere absence of war) with the more positive duty of 
creating the conditions in which international co- 
operation and general prosperity can expand. One 
way of achieving this is to treat peace-making rather 
as a long process than as a single event; and the 
authors of the book effectively quote Lord Halifax 
in support of their view that the various aspects of 
peace-making will demand a whole series of confer- 
ences, that it will be a “long-range continuous pro- 
cess”. Before the book went to press they had the 
satisfaction of seeing this idea already widely accepted, 
and to some extent put into operation. As they say, 
the “climate of opinion . . . bodes well for more scienti- 
fic peacemaking”. With this survey before .him, 
the reader can perhaps look hopefully beyond the 
disturbing difficulties of the moment. 
MAvRICE BRUCE. 


BERGSON’S PHILOSOPHY 


The Creative Mind 
By Henri Bergson. Translated by Mabelle L. 
Andison. Pp. 307. (New York: Philosophical 
Library, Inc., 1946.) 3.75 dollars. 

HE innocent inquirer picking up this book might 

be led to expect new light on Bergson’s philo- 
sophy. He would be disappointed. It is a translation 
of a collection of essays published in France in 1934 
under the title “La Pensée et le Mouvant”. The 
present publishers do not mention this fact, nor do 
they explain the change in title. As the author tells 
us in his preface and notes, the seven essays that 
form two thirds of the book were first published 
between 1903 and 1923, and the long introduction 
that forms the rest was completed by 1922 except for 
a few pages on physical theory added ten years later. 

Bergson’s reputation as a constructive thinker 
rests secure upon his last book, “Les Deux Sources 
de la Morale et de la Religion’’ (1932). His earlier 
and better-known work, which belongs to the nine- 
teenth rather than to the twentieth century, has less 
permanent value; but as destructive criticism of 
some aspects of nineteenth century scientific thought 
it was useful in its day. Bergson, however, made the 
mistake of supposing the limitations of nineteenth- 
century scientific thought to be universal limitations 
of the human intellect. That mistake greatly 
diminished the value of anything positive he had to 
say. Most philosophers are right in what they assert 
and wrong in what they deny. With Bergson it was 
more nearly the other way about. For «ii his elo- 
quence and all his ingenious similes and illustrations, 
Bergson has little to say about ‘duration’ except that 
it is lived through and is distinct from the superficial 
and confused theoretical concepts of time used by 
science ; nor about ‘intuition’ except that reason is 
not’ everything. 

The long introductory essay is partly auto- 
biographical and is some help towards understanding 
the development of Bergson’s thought. The chief 
justification for the present translation, however, lies 
in the last three essays. They show him in a very 
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favourable light as an expositor of other thinkers. 
There is a fine tribute to Claude Bernard and his 
treatment of scientific method in experimental 
biology and medicine. There is also a friendly and 
masterly summary of the philosophy of William 
James. Lastly, there is a most interesting account of 
a remarkable Frenchman of the nineteenth century, 
Ravaisson, who deserves to be better known to 
English readers. Besides being a philosopher, he was 
an administrator who had a profound influence on 
French education. We are apt to think of the govern- 
ment of Napoleon III, under which Ravaigson 
worked, as reactionary and inefficient. It is humnili- 
ating to reflect that no British government would 
have appointed such a man or given him such freedom 
of action. A. D. Rrrcnte. 


WEST AFRICAN ART 


The Golden Age of West African Civilization 
By Dr. R. E.G. Armattoe. (Published for the Lomeshie 
Research Centre for Anthropology and Race Biology.) 
Pp. 96+25 plates. (Londonderry: Londonderry 
Sentinel, 1946.) 8s. 6d. net. ¢ 


NY work which helps to make better known the 

great masterpieces of West and Central African 
art is to be welcomed, and this rather uneven little 
book (based, be it noted, on a lecture to a Dublin 
audience) is more than justified by the photographs 
collected in it of some twenty of the finest works of 
ancient Ifé and the Congo, and by the passionate 
sincerity with which the author, himself African 
born, sets forth his message, which is that African 
art and culture before the slave-trade were the equal 
of any in the world and that this fact should condition 
the attitude of Europeans to the African, sadly fallen 
though he now is from that high state. This is such 
a true and momentous theme, and Dr. Armattoe is 
so well fitted by his insight into the African past and 
his experience of Europe to expound it, that we may 
wish he had concentrated upon developing its positive 
side more fully instead of squandering fully half 
his letterpress in diversionary and sometimes exag- 
gerated attack upon European civilization. 

The iniquities of the slave-trade and the short- 
comings of subsequent policy are widely known and 
admitted: but there are very few indeed who 
know to what marvellous perfection the anonymous 
artists of Ifé and Benin had attained, and the fact 
should be driven home, as a matter of immediate 
social necessity, to European and African alike. Dr. 
Armattoe is a master of the tu quoque; but here his 
energetic flogging of the dead or dying horse of 
imperialist exploitation must be a serious obstacle to 
all but the most determined pursuers of the real 
theme. If he will discard these distractions—and 
also such minor, though charming, irrelevancies as 
the appearance on dust-cover, cover and frontispiece 
of a drawing of his very attractive little daughter— 
he should make a notable contribution to the en- 
riching of both civilizations by helping to bring the 
inspiration of the past to the aid of the present. 
The example of Mexico is not without relevance. 

Meanwhile, he may like to know that some of the 
finest African masterpieces are again visible at the 
British Museum. 

It must be added that he accepts too confidently 
the conjectural dating of the Ifé heads by Frobenius 
and others. W. B. Face. 
















536 NATURE 


CHARLES DARWIN: THE DECISIVE 
YEARS 
By Dr. JULIAN S. HUXLEY, F.R.S. 


was Darwin himself who, looking back on his 
life, wrote in his autobiography, “The voyage of 
the Beagle has been by far the most important event 
in my life, and has determined my whole career” ; 
and there can be no doubt that he was right. Thus 
every additional gleam of light on this period of his 
life is bound to be of interest. 

Lady Barlow, Darwin’s granddaughter, who in 
1933 published Darwin’s “Diary of the Voyage of 
H.M.S. Beagle”, has now given us further valuable 
material, in the shape of annotated extracts from the 
actual notebooks which Darwin kept during the 
voyage, together with the thirty-nine letters he wrote 
home from the Beagle, of which thirty-one (save for 
a few extracts of some) have not been previously 
published*. 

These notebooks were the raw material out of 
which he fashioned the “‘Diary”’, written aboard the 
Beagle and not intended for publication. Later the 
“Diary”, together with the notebooks, formed the 
foundation for the famous “Journal of Researches”’, 
or, as it is more generally called ‘““The Voyage of the 
Beagle’’, as well as for the technical volumes on the 
zoological and geological results of the cruise. They 
were written day by day on the spot, in the form of 
hasty compressed notes, often difficult to follow, but 
sometimes eliciting a vivid picture of a scene or a 
state of mind, in the same way that a sketch may 
sometimes be more immediately effective than a 
finished painting. 

In a scientific journal, a reviewer must concentrate 
on points of scientific interest. Accordingly, I can 
merely record the fact that the letters and notebooks 
also reveal many other facets of Darwin’s character 
—his love of home, his strong family affections, his 
deep emotional reaction to fine scenery, his shrewd 
comments on the social life and the human in- 
habitants of the countries he visited. In these pages, 
we can see the young Darwin as he was before chronic 
ill-health and the burden of the enormous intellectual 
task he set himself had damped down his vitality 
and blunted some of his sensibilities. 

One of the first impressions left by these pages is 
of the young Darwin’s immense capacity for scientific 
enjoyment—a capacity which he shared with other 
great men of science, such as Rutherford. New 
observations, new problems, new theories were 
capable of inspiring him with the same kind of sublime 
excitement that he experienced from great scenery or 
great poetry. Let me quote one or two passages (I re- 
tain Darwin’s often curious punctuation and spelling). 
To his sister he writes from the Rio Plata: “How 
many magnificent and characteristic views, how 
many and curious tribes of men we shall see, what 
fine opportunities for geology and for studying the 
infinite host of beings :—is not this a prospect to keep 
up the most flagging spirit? If I was to throw it 
away, I don’t think I should ever rest quiet in my 
grave ; I certainly should be a ghost and haunt the 
British Museum”. To another sister, from Monte 
Video: “I wish any of you could enter into my 
feelings of excessive pleasure which Geology gives as 
soon as one partly understands the nature of the 

* Charles Darwin and the Voyage of the Beagle. Edited with an 


Introduction by Nora Barlow. Pp. vii+280+16 plates. (London: 
Pilot Press, Ltd., 1945.) 15. net. 
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country”. Five months later: “There is nothing like 
Geology ; the pleasure of the first day’s partriige 
shooting or first day’s hunting cannot be compared 
to finding a fine group of fossil bones, which tell th:oir 
story of former times with almost a living tonguo”, 
Three months later: “I have found the Geology of 
these countries so different from what I read abvout 
Europe, and in consequence when compared wit! it 
so instructive to myself, that I cannot help hoping 
that even imperfect descriptions may be of some 
general utility. Of one thing I am sure; that such 
pursuits are sources of the very highest pleasures [ 
am capable of enjoying”’. 

After visiting Concepcion in Chile shortly after a 
great earthquake there, he wrote: “I am very glad 
we happened to call at Concepcion so shortly after. 
wards: it is one of the three most interesting spec- 
tacles I have beheld since leaving England.-A 
Fuegian Savage; Tropical Vegetation; and the 
ruins of Concepcion. It is indeed most wonderful! to 
witness such desolation produced in minutes of time”. 

This is how he describes his trip to the Andes: 
“TI cannot express the delight which I felt at such a 
famous winding up of all my Geology in South 
America. I literally could hardly sleep at nights for 
thinking over my day’s work. . . . To a Geologist 

. there are such manifest proofs of excessive 
violence ; the strata of the highest pinnacles are 
tossed about like the crust of a broken pie’’. 

In the “Journal of Researches” Darwin records the 
impression made on him by his first sight of primitive 
savages. The following unpublished letter gives added 
emphasis to that account: “We here saw the native 
Fuegian: an untamed savage is, I really think, one 
of the most extraordinary spectacles in the world :— 
the difference between a domesticated and wild 
animal is far more strikingly marked in Man: in the 
naked barbarian, with his body coated with paint, 
whose very gestures, whether they may be peaceable 
or hostile, are unintelligible, with difficulty we see a 
fellow creature. No drawing or description will at all 
explain the extreme interest which is created by the 
first sight of savages. It is an interest which almost 
repays one for a cruize in these latitudes: and this 
I assure you is saying a good deal’’. 

The notebooks are for the most part confined to 
factual records. But sometimes fact is ¢«~mbined with 
feeling, as in this extraordinary sketch of the tropical 
forest in Brazil: “Ap. 17th, Sosego. Twiners en- 
twining twiners—tresses like hair—beautiful lepidop- 
tera—Silence—hosannah—Frog, habits like toad, 


iris copper-coloured, colour became faint . . . musky 
shell, stain fingers red”. Or this on “ostriches” 
[rheas}: “Ostriches tame, made sail. . . . Many 


ostriches, flocks from 20-30, beautiful on the brow 
of a hill”. 

The factual records are often pungent and vivid, 
and give evidence of acute and intense observation. 
Take this note on his trip inland from Valparaiso : 
“Near Luxan noticed as I thought heavy smoke, 
turned out to be locusts—clouds quite impervious [to 
light], ragged reddish brown, all flying north : many 
scattered outlyers lying on ground ; in their advanced 
guards, sky like mezzotint engraving—main body 
about 20 feet above ground—perhaps 10 miles 
an hour. . .. Noise that of strong breeze through 
rigging of a ship. Where a cloud had alighted, far 
more than leaves on the trees—field tinged with their 
colour—people, sticks and shouts”. Or this, “Im- 
mense herd of Guanaco—1000! . . . Guanaco sleep 
tail in centre in same places on different nights ; then 
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dung and dust in saucer-shaped cavities’’. 
on the land iguana of the Galapagos: “Iguana— 
shakes head vertically ; sea one [that is, the marine 
iguana] no. . . . Eats much cactus— . . . eats very 
deliberately without chewing. Small finch pecking 
from same piece often alights on back. ... Very 
fond of cactus, run away like dog from one another 
with pieces. Excavate burrow (shallow), first on one 
side and then on other—two or three times. Throw 
dirt with one arm and kick it out with well-adapted 
hind leg—then other side’. Or this, “Capincha 
{[capybara, the giant rodent) dung smells very sweet”. 

But the main interest of the notebooks and letters 
lies in the light they throw on the succession of 
Darwin’s interests, the development of his scientific 
views, and the steadily increasing maturity of his 
intellectual outlook. In the first place they re- 
emphasize the priority of geology in his mind at the 
outset of his career. Thus on his way home he writes 
to Caroline Darwin: “I am in high spirits about my 
Geology, and even aspire to the hope that my 
observations will be considered of some utility by 
real geologists. . ... It is a rare piece of good fortune 
for me that of the many errant (in ships) Naturalists 
there have been few, or rather no, Geologists’’. 

As Lady Barlow rightly points out, the voyage 
posed him with a tremendous problem—-nothing less 
than the geological history of an entire continent. 
But this was also his opportunity: to have such 
large questions posed was to be driven to think of 
answers On @ correspondingly large scale, in terms of 
bold, simple, and above all general ideas. 

The entries in the latest of the notebooks, when he 
is drafting a geological paper, are illuminating. “In 
a Preface it might be well to urge Geologists to com- 
pare whole history of Europe with America; . 
and when we see conclusions substantiated over 8S. 
America and Europe, we may believe them to be 
applicable to the world”. Again, “Earthquake part 
of necessary process of terrestrial renovation—and so 
is Voleano a useful chemical instrument. . . . Earth- 
quakes act as ploughs, Volcanoes as Marl-pits”. And 
a little later the splendidly assured entry ‘Read 
Geology of N. America, India—and remembering 8. 
Africa, Australia, and Oceanic Isles, Geology of whole 
world will turn out simple”’. 

This preoccupation with broad geological problems, 
involving as they do not only large areas but also 
huge lapses of time, during which small and for the 
most part continuous causes can accumulate to 
produce enormous effects, paved the way for a 
general evolutionary approach to the problems of life. 
The voyage also stimulated such a broad biological 
approach, by taking him to all parts of a great 
continent and so bringing forcibly before his eyes the 
facts of the geographical distribution of animals. 

It is, of course, well known that two particular 
incidents of the voyage were the starting-point for 
Darwin’s belief in organic evolution as against the 
immutability of species—the resemblance of the 
extinct species from the late Tertiary of the east 
coast of the continent to existing members of the 
peculiar South American fauna, and, to quote the 
autobiography, “the South American character of 
most of the productions of the Galapagos archipelago, 
more especially by the manner in which they differ 
slightly on each island of the group”—and, we may 
add, the fact that the majority of them are endemic 
species or even genera. But it has generally been 
supposed that the evolutionary bearing of the facts 
did not strike him until he had begun going over his 
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collections and notes after his return, a supposition 
which was strengthened by the fact that in the 
“Diary” of the voyage, which he wrote up from the 
notebooks, the Galapagos ground-finches are not 
even mentioned. However, Lady Barlow reprints 
the passage, written probably in September 1835, 
and quoted by her in Nature of September 7, 1935, 
from Darwin’s otherwise unpublished ornithological 
notebooks, which refers to the Galapagos ground- 
finches. This ends, “If there is the slightest founda- 
tion for these remarks, the Zoology of Archipelagoes 
will be well worth examining: for such facts would 
undermine the stability of species”’—a conclusion 
expressed with typical Darwinian caution, but clearly 
indicating that he was already leaning towards an 
evolutionary interpretation. 

There was, however, a remarkable delay in pub- 
lishing anything which might even suggest that 
species were not immutable (the first hint of this was 
the sentence in the 1845 (2nd) edition of the ““Voyage 
of the Beagle”: “seeing this gradation and diversity 
of structure in one small, intimately related group of 
birds, one might really fancy that from an original 
paucity of birds in this archipelago, one species had 
been taken and modified for different ends”.) Lady 
Barlow suggests that this delay may have been due 
not merely to Darwin’s intellectual temperament 
and “the need in his own mind to marshal all the 
facts in logical sequence”, but also to deference to 
FitzRoy’s “emphatically creationist opinions”. It 
was indeed an irony of fate that FitzRoy’s belief that 
through new scientific knowledge, in his own words, 
“sooner or later the truth of every statement in the 
Bible would be proved”, was one of the reasons 
leading him to press for the appointment of a 
naturalist to the Beagle! 

In any event, here is another example of the 
influence of chance in deciding events. As is well 
known, it was only by a series of chances that Darwin 
found himself aboard the Beagle at all, the final 
hazard being FitzRoy’s objection to the shape of 
Darwin’s nose, which he, as a disciple of Lavater, 
considered as an indicator of insufficient determ- 
It is interesting to speculate what would 
have happened if Darwin had not taken part in the 
voyage. We can be pretty certain that it would not 
have been he who first successfully advanced a 
theory of evolution. I personally think it probable 
that, though evolution was in the intellectual air, its 
acceptance would have been delayed by several 
decades, for Alfred Russel Wallace’s essay on a 
theory of evolution by natural selection, however 
brilliant, would not, I believe, have commanded the 
attention of the leaders of biology such as T. H. 
Huxley, much less converted them overnight, as did 
the “Origin of Species’. The formulation of the theory 
of natural selection might well have been different, 
with less emphasis on the struggle for existence, and 
if so, the reaction against selectionism in the early 
years of this century might have been less violent. 

But we may remind ourselves that modern evolu- 
tion theory envisages three distinct kinds of process 
as contributing to evolution. There are single essen- 
tially unpredictable or ‘chance’ events, such as 
mutations ; there are processes and laws of statistical 
type, giving quantitative accuracy when sufficient 
numbers are involved, such as Mendel’s laws of 
inheritance, or the results of selection on variants of 
measurably different survival value; and there are 
unpredictable fluctuations (in the mathematical 
sense) or deviations from a statistical law, whic 
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occur owing to the small numbers involved, such as 
the chance fixation or elimination of genes by Sewall 
Wright’s ‘drift’ in populations below a certain size, 
or the merely approximate regularities of such ‘laws’ 
as that of adaptive radiation. 

The same sort of thing doubtless applies to the 
history of science. There are unpredictable single 
events, such as those which finally put Darwin 
aboard the Beagle; there are general ‘statistical’ 
trends, such as that towards the formulation of an 
evolutionary theory of life, which would in any event 
undoubtedly have come to pass some time during the 
nineteenth century; and there are unpredictable 
particular deviations from such trends, such as those 
due to the small number and diverse gifts of the men 
available to put forward an adequate and convincing 
theory of evolution. These notebooks confirm me in 
the feeling, which I expect most biologists share, that 
it was a very fortunate chance that made of Charles 
Darwin the protagonist of this great and fundamental 
revolution in biological thought. 


UNITS AND STANDARDS OF 
MEASUREMENT 


N the Discussion on Units and Standards, held in 
the apartments of the Royal Society on March 21, 
members of the staff of the National Physical 
Laboratory contributed papers dealing with the 
measurement of length, mass, the electrical units and 
temperature. Sir Charles Darwin, director of the 
Laboratory, in opening the discussion, explained 
that it would require much more than a single day 
even to sketch the general field of metrology, and that 
it had been possible to admit only some of the more 
important subjects. Time would not be discussed, 
because this subject is primarily the responsibility of 
the Astronomer Royal. At the conclusion of the 
discussion he did, however, touch briefly on some 
of the derived units not covered by the papers. 


Length 


Mr. J. E. Sears, in his account of the standards of 
length, dealt with the fundamental standards in both 
the British and Metric systems. The present stand- 
ards are the Imperial Standard Yard and the Inter- 
national Prototype Metre, both line-standards, and 
there is an interesting parallel in their evolution both 
as regards change of form— in each system the earlier 
standards were end-bars—and in the failure of 
attempts to establish them by reference to natural 
constants. To-day, however, there is every indication 
that a natural standard, a selected wave-length of 
monochromatic light, will be universally adopted in 
the near future as the fundamental standard for 
length measurement, and that the primary material 
standards will be end-standards, which are more 
suitable for wave-length measurements and can now 
be made with a perfection of finish that permits 
advantage to be taken of the enhanced accuracy 
offered by the natural standard. 

The intercomparison of two line-standards is 
carried out in specially designed comparators, in 
which the bars are laid side by side and the difference 
between them determined by means of micrometer 
microscopes. Particular attention to temperature 
conditions must, of course, be paid. The accuracy 
with which the Imperial Standard Yard and its copies 
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can be compared is about 0-5 part in 10°; for the 
metric standards, which have more perfect graduai on 
lines, a precision of about 0-2 part in 10° is achieved, 
The intercomparisons of the yard with three of its 
Parliamentary copies made in 1912, 1922 and 1932 
showed that these four bronze bars had remained in 
the same relationship to the mean of the group, as 
first determined in 1852, to within 0-00005 in. 
Observations on a later copy, completed in 1886, 
suggest, however, that the Imperial Standard and 
its contemporary copies may all have shortened by 
just over 0-0002 in. since the 1852 comparison. 1: ig 
of interest to note that two earlier British Standard 
Yards, those of Henry VII and Elizabeth, which are 
now at the Science Museum, South Kensington, 
agree with the present standard to within 1/32 in, 
and 1/100 in. respectively. The platinum-iridiun 
metre standards show a very high order of constancy : 
interecomparisons of twenty national copies with the 
working standards of the Bureau International! in 
1919 (and later) established that each bar was within 
+-0-001 mm. of its original value in 1889, while the 
mean of the group had remained unchanged to within 
0-0001 mm., and a sequence of determinations of the 
metre in wave-lengths of light shows no indication of 
any progressive change. 

Mr. Sears referred to the difference between the 
American and British inches. The former is legally 
defined, by relation to the metre, by the equation 
1 metre = 39-370000 in. The latest determination 
(1933) of the ratio of the metre to the Imperial 
Standard Yard gave the result 1 metre = 39-370138 in. 
The difference between the American and British 
inch is therefore very small, and both are so close to 
the convenient round number | in. = 25-4 mm. that 
it would be distinctly advantageous if the two coun- 
tries could agree on this common ratio for the future. 
The present difference is not negligible: it is just 
significant in relation to the accuracy guaranteed by 
makers of the most accurate end-gauges used in 
industry. 

The researches made into the measurement of 
length in wave-lengths of light were discussed by 
Mr. H. Barrell. The first determination of the metre 
in terms of the wave-length of the red radiation of 
cadmium was the well-known investigation carried 
out by Michelson and Benoit at the Bureau Interna- 
tional in 1892-93. Benoit, Fabry and Perot repeated 
the work in 1905-6, and their result was adopted in 
1907 as the reference basis for spectroscopic measure- 
ments ; later, in 1927, its use as a reference for length 
measurements, as an alternative to the material 
standards, was provisionally sanctioned by the 
International Conference of Weights and Measures. 

These two early determinations, as also a determ- 
ination in Japan in 1928, were made by reference to 
line-standards. In the later measurements by Sears 
and Barrell at the National Physical Laboratory and 
by Késters and Lampe at the Physikalische-Tech- 
nische Reichsanstalt, the improved types of end- 
standards were used, their direct measurement by 
interferometry being practicable by virtue of the 
optical perfection of their end-faces. Another 
important feature of the British and German work is 
that the methods used provided results expressed in 
vacuo as well as in ‘normal’ air. In all, nine experi- 
mentally determined values of the wave-length of the 
cadmium red radiation have been published. It so 
happens that the mean of the nine values is practically 
identical with the value obtained by Benoit, Fabry 
and Perot. The British and German researches, it is 
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considered, have demonstrated that the metre can be 
independently established in the two countries on 4 
wave-length basis with a precision of +0-03 uv, which 
ig about ten times the precision attainable through 
the current material standards. The construction of 
a source of purer radiation, employing a single even- 
number isotope of a heavy atom, for example, 
mercury, excited at the temperature of liquid air, is 
now within the bounds of possibility ; such a source, 
Mr. Barrell believes, would allow of the metre or yard 
being reproduced in terms of a wave-length measured 
in vacuo, and through the agency of end-standards, 
with a precision very closely approaching | part in 10°. 


Mass 


The standards of mass in the British and Metric 
systems were discussed by Mr. F. A. Gould. The 
fundamental standard in the British system, the 
Imperial Standard Pound, is of platinum and takes 
the form of a cylinder of height approximately equal 
to its diameter.- The metric standard, the Interna- 
tional Prototype Kilogramme, is of platinum-iridium 
and also of simple cylindrical form with the height 
equal to the diameter. The earlier metric standard, 
the Kilogramme des Archives, was originally defined 
by reference to the mass of the cubic decimetre of 
water, but an appreciation of the practical difficulties 
associated with this definition led to its abandonment 
and to the adoption instead of the material standard 
itself. The difference between the litre and the cubic 
decimetre (1 litre = 1-000027 c.dm.) is, of course, a 
consequence of this decision. 

It has always been recognized that a high degree of 
precision can be realized in the comparison of masses 
on a knife-edge balance of good quality. In recent 
years a further gain in accuracy has been achieved at 
the National Physical Laboratory by the use of a 
balance designed and constructed there. This 
balance, which has a number of special features, is 
installed in a closed vault, and the complete sequence 
of operations necessary in comparing two masses can 
be carried out by means of external controls. One 
particular feature of the balance is the provision made 
so that a complete double-weighing can be conducted 
without separating the knives and bearing planes; and 
the very high degree of precision, approaching closely 
to%l part in 10°, which is attainable in the comparison 
of two kilograms, owes much to this technique. In 
the comparisons, due allowance must, of course, be 
made for the buoyancy effects ; these are computed 
from a knowledge of the densities of the standards, 
as determined experimentally, and the Consity of the 
air at the time of weighing. 

Evidence as to the stability of the British standards 
is somewhat limited, but there is a clear suggestion 
that between 1846 and 1883 the Imperial Standard 
diminished by about 1 part in 3} million in relation to 
its copies, but that it has since remained constant to 
within 1 part in 10’. The earlier loss was attributed 
to wear resulting from too frequent usage. Changes 
in the metric standards have been minute; for 
example, the values obtained for the British copy in 
1889, 1924 and 1933 do not differ among themselves 
by more than 2 parts in 10°. 

Mr. Gould dealt with the question of materials 
suitable for the construction of secondary standards 

and analytical weights, and indicated that choice is 
largely restricted to nickel-chromium, stainless steel 
(25 per cent chromium, 20 per cent nickel) and plated 
brass. The standardization of weights made of these 
materials by reference to a copy of the fundamental 
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standard involves the application of large buoyancy 
corrections, and the accuracy of the work is reduced 
to 1 part in 10 or 20 million. Weights used in science 
and in industry are normally adjusted to balance in 
air a standard mass of density 8-4 gm./ml., and 
calibrations on this basis are made at the National 
Physical Laboratory to an accuracy of 1 part in 10°. 
The adoption of this principle has the advantage that 
all the weights in a set can be regarded as having the 
density 8-4 gm./ml. and buoyancy corrections can be 
applied in bulk. 
Electricity 


In his paper on electrical standards, Dr. L. 
Hartshorn described the general character of the 
experimental work by means of which the ideal units 
derived from electromagnetic theory are related to 
the real units determined by the working standards. 
In the purely electrical comparisons of resistances and 
cells an accuracy of 1 part in 10° can be attained 
fairly readily, and measurements of resistance, volt- 
age, current and quantity can, therefore, be made to 
this order of precision. The realization of the theor- 
etical units through linkage with the appropriate 
mechanical quantities is a much more difficult task ; 
but in recent years it has been proved that the theor- 
etical ohm and ampere can be so established with an 
accuracy of about 1 part in 10°. At the present time, 
the units for electrical measurements are, by inter- 
national agreement, defined by reference to a column 
of mercury and the silver voltameter, but these will 
most probably be superseded in the near future by 
the theoretical units. 

The problem to be solved in linking the electrical 
and mechanical quantities is essentially one of 
constructing an apparatus which will satisfy the 
theoretical conditions and provide for precise elec- 
trical and mechanical measurements. The mechanical 
requirements are stability, rigidity and low tempera- 
ture coefficient of expansion ; on the electrical side 
one demands the closest possible approach to linear 
circuits of zero resistance in a perfectly non-conducting 
and non-magnetic medium. 

At the tional Physical Laboratory, work has 
been done with the Campbell standard of mutual 
inductance, the Ayrton—Jones current balance and the 
Lorenz apparatus. In each case mutual inductance is 
involved, and the precision achieved in the work 
depends largely on the accuracy with which inductors 
of suitable size and form can be constructed and 
measured. Ur. Hartshorn described the technique of 
making and measuring such inductors, and indicated 
the factors which need attention if the finished coil 
is to have the necessary high degree of geometrical 
uniformity. 

Temperature 


In the discussion on the temperature scale, Mr. 
J. A. Hall surveyed the present position in regard to 
the realization of the thermodynamic scale and 
described the work which has been done in establishing 
the international temperature scale and in relating it 
to the thermodynamic scale. 

The practical reproduction of temperatures.on the 
thermodynamic scale involves the use of one of the 
‘permanent’ gases in, preferably, a constant-volume 
thermometer; the gas thermometer technique is, 


however, inconvenient and difficult, especially at high 
temperatures. The task of providing a more prac- 
tical temperature scale, related to the gas scale, was 
commenced by Chappuis, whose work, in 1888, 
enabled the “mercury in verre dur” scale to be 
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reproduced over the range 0°—100° with an accuracy 
of +0-005°. Subsequent progress lay in the develop- 
ment of new methods of measurement using the 
platinum resistance thermometer, the thermo-couple 
and the optical pyrometer, and led to the establish- 
ment of the International Temperature Scale (1927). 

This scale is related to the thermodynamic scale 
through selected fixed points ranging from — 182-97°C. 
(b.p. of liquid oxygen) to 1063° C. (m.p. of gold), the 
resistance thermometer and thermocouple being used 
as interpolation instruments. Extrapolation of the 
scale beyond the gold point is based on a radiation 
scale employing monochromatic light and applying 
Planck’s equation. The international temperature 
scale can be reproduced much more accurately than 
the gas scale by virtue of the higher accuracy of the 
instruments used with it. These instruments have, 
however, no theoretical connexion with the thermo- 
dynamic scale, and the lower accuracy of the gas 
thermometer limits proportionately the accuracy of 
establishment of the relationship between the two 
scales. This distinction between absolute accuracy 
and reproducibility is always found to take a promin- 
ent place in temperature measurement. 

At the oxygen point the accuracy of realization of 
the thermodynamic centigrade scale is +0-02° and at 
the gold point it is + 1° ; the corresponding accuracies 
of reproducibility are +0-02° and +0-05°. At 
2000° C., the accuracy of realization depreciates to 
+6° on account of the uncertainty of + 1° at the gold 
point and an uncertainty in the value of C, in Planck’s 
equation ; the accuracy of reproducibility is + 2°, the 
limitation being due to difficulty in establishing 
perfect black-body conditions and to errors in the 
brightness comparisons at 2000° and 1063°C. The 
highest accuracy of reproducibility is achieved in the 
range 0°-50°,C., the resistance thermometer providing 
here the particularly good figure +0-0003°C. As 
regards the absolute zero, the Comité Consultatif de 
Thermométrie in 1939 accepted as the most probable 
value — 273-15 +0-02°C. Since that date, however, 
Beattie has given a figure of — 273-165 +0-015° C. 

When dealing with the most recent work, Mr. Hall 
referred to the four-fold improvement achieved in 
America in reproducing the boiling-point of water, 
thus reducing the uncertainty at this point to rather 
better than +0-001°C., and to researches with the 
resistance thermometer at the gold point which may 
enable the use of this instrument up to that point and 
so eliminate the thermocouple. 


General 


In reviewing the discussion, Sir Charles Darwin 
referred briefly to units and standards not covered by 
the previous speakers, such as volume, gravity, 
pressure, the calorie, the candle-power and the 
acoustic standards, and illustrated his remarks by 
means of a table indicating the various precisions 
attainable under the most favourable conditions of 
measurement. The table gave, where applicable, 
both the accuracy of reproducibility and the accuracy 
of comparison, and the need for distinguishing 
between these two conceptions was brought out. 
Sir Charles also referred to certain unsatisfactory 
aspects of the legal situation of the British standards. 
The provisions for the use of the present standards of 
length and mass, as laid down in the Act of 1856, are 
in certain respects incomplete, and some of the 
methods of measurement prescribed are inadequate 
in the light of present-day techniques. There are 
similar difficulties associated with the legal definition 
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of the gallon. A better legal procedure was followed 
in prescribing the electrical standards: the specifica. 
tions are not embodied in an Act but it is provided 
that they should be determined by Order in Coun il, 
There would be real advantage if this more flexible 
procedure were extended to all the standards, by 
arranging, for example, for the appointment of a 
permanent authoritative body, advised by experts, 
which would, from time to time, by Order in Counc! or 
other means, make pronouncements as to what the 
standards should be. J. C. Evans 


THE DECLINE OF OYSTER 
POPULATIONS 


By Dr. F. GROSS and J. C. SMYTH 
Department of Zoology, University of Edinburgh 


“It’s a wery remarkable circumstance, sir,” said Sam, 
“that poverty and oysters always seems to go together.” 
“. . . the poorer a place is, the greater call there seems 
to be for oysters. Look here, sir; here’s a oyster stall to 
every half-dozen houses. The street’s lined vith ‘em, 
Blessed if I don’t think that ven a man’s wery poor, he 
rushes out of his lodgings, and eats oysters in reg’lar 
desperation.”—The Posthumous Papers of The Pickwick 
Club.—DIcKEns. 


HERE are few animals which in the course of 

less than a century have undergone such a 
conspicuous rise in social status as the oyster. At 
the time when Dickens’s Sam made his somewhat 
disparaging remarks about oysters, these were sold 
at Billingsgate at the rate of five hundred million a 
year, and they cost only 20s. a bushel. Since then 
they have become progressively scarce and expensive. 
The famous Firth of Forth oysters are now practically 
extinct; in the sea lochs on the Scottish west coast 
oyster shells are abundant, but scarcely a living 
oyster exists. The oyster populations of the English 
and other Euro coasts have suffered similar 
declines. In the second half of the nineteenth century 
free fishing on the natural oyster beds was stopped, 
but the decline continued. The oyster has, on the 
whole, been maintained only by culture—a practice 
which goes back to Roman times, but owes its develop- 
ment and success in recent times to the French. 

Along with that of the American bison, the decline 
of the oyster population is one of the most striking 
cases of the depopulation of a once-flourishing species 
following in the wake of man’s activities. Its causes 
have been variously investigated and discussed. The 
justification for re-opening the discussion in the 
following account may be found in the tentative sug- 
gestion of factors contributory to this decline which 
have hitherto not been considered; and if the sug- 
gestion be correct it may lead to means for furthering 
success in the cultivation and rehabilitation of the 
oyster. 

A brief summary of some relevant facts concerning 
the oyster and its relation to some environmental 
factors, based largely on the excellent accounts of 
Orton! and Korringa’*, may precede discussion of the 
causes of depletion of oyster beds. 

We are here mainly concerned with the European 
flat oyster, Ostrea edulis, which occurs, or used to 
occur, on the Atlantic coast of Europe from Norway 
to Spain and in the Mediterranean as far east as the 
Adriatic. It is a protandric alternating herma- 
phrodite, that is, it starts as a male, and during its 
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life changes from male to female, often in the same 
breeding season. Breeding occurs in summer, and in 
Ostrea edulis (an incubatory species) the larve are 
retained in the mantle cavity for a fortnight or less, 
until they develop a shell. They are then liberated 
and begin a free-swimming existence, the duration of 
which varies from nine to seventeen days according 
to the temperature of the water. At liberation or 
‘swarming’ the larve measure 0-16-0-2 mm. They 
are at the mercy of tidal streams and currents which 
transport and disperse them, until as ‘spat’ they 
settle permanently on a suitable substratum on the 
sea bottom. 

The reproductive power of the European oyster is 
enormous; @ marketable specimen produces about 
a million larve per brood. Their survival-rate is 
exceedingly low. If we assume that the population 
remains stationary, two out of all the larve produced 
by a female in the course of several years survive to 
replace their parents. 

Temperature is perhaps the most important en- 
vironmental factor in the life-history of the oyster. 
At atemperature greater than 10°C. oysters feed almost 
continuously (90 per cent of the time) ; below that, 
feeding becomes rare until it stops at about 4-5° C. 
Growth takes place between 10° and 16° C. “The 
regulation of reproduction is to a high degree de- 
pendent on temperature conditions, the latter 
determining in an indirect way the periodicity of 
spawning during the season of reproduction by 
governing the frequency of sex-change and by 
regulating in a direct way the beginning and the end 
of the breeding season.’* Oysters can maintain 
active breeding so long as the temperature remains 
above 15° C., though occasionally a few oysters, 
carrying young, have been found long after the water 
temperature had dropped below 15° and even below 
12%.3, A cold summer also slows down the develop- 
ment and settlement of the larve. 


Causes of the Decline 

(a) Overfishing. In an attempt to analyse the 
factors which have contributed to the decline of the 
oyster, we may begin with one on which there is 
general agreement, namely, the intervention of man. 
It is not as if all shell-fish have suffered—the general 
molluse population has probably remained as large 
as it ever was—but other species have come to fill 
the oyster’s ecological niche. 

Drastic overfishing during last century caused a 
severe reduction of the oyster stock. Mature oysters 
were removed in large quantities together with young 
ones which should have taken their place in the 
breeding stock. Large quantities of spat were brought 
up and destroyed ; the cultch on which they settle 
was disturbed or buried in mud. Sewage and indus- 
trial pollution added to these adverse conditions. 

When the oysters had already disappeared from 
many areas, proteetive legislation was introduced and 
culture methods were adopted ; there are now very 
few beds which are not to some extent cultivated. 
Careful planting of breeding oysters on suitable 
grounds was undertaken, cultch was provided for 
the settling of larve, and protection was afforded 
from mud, currents, extreme weather conditions and 
natural enemies. 

In spite of all the protective measures adopted 
oysters have seemed unable to establish themselves 
in new areas with anything like normal powers of 
reproduction, and there is no evidence of the spreading 
of colonies from culture beds or from the few remain- 
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ing natural beds. Furthermore, there have been 
frequent declines in population, even in culture beds. 
One unusually heavy mortality led to an almost 
complete exhaustion in 1921 of the oyster grounds 
of France and England. 

Many suggestions have been advanced to explain 
the mortality in the various oyster-producing regions. 
They have included almost every adverse environ- 
mental factor—disease, pests, poisons, parasites, 
change of temperature and salinity, and so on. How- 
ever, on thorough investigation, no single cause or 
group of causes was found sufficient to account for the 
heavy mortality of oysters in the Thames Estuary 
during the summer of 1920‘; the same seems to apply 
to declines recorded in other oyster-producing regions. 

In assessing the importance of any adverse en- 
vironmental change as a contributory cause of the 
decline of the oyster, two facts must be borne in mind: 
(1) the apparently enormous power of reproduction 
of the oyster, which, if numbers alone were decisive, 
should have brought about a recovery of uneconomic 
and therefore abandoned oyster-beds ; (2) though no 
one environmental factor can be regarded as the 
cause of the universal decline, in their entirety 
environmental changes may have become effective 
agents of the decline, but only when the populations 
were already reduced by overfishing. It seems that 
as a consequence of this reduction, the oyster has 
been rendered incapable of withstanding successfully 
changes of the environment and the competition of 
other species. 

(6) Consequences of a severely reduced size of popula- 
tions. Generally each species can live successfully 
within a certain range of external conditions. As was 
pointed out by Elton‘, adverse conditions such as 
severe winters, or increase of pests and epidemics, 
may cause a setback, a decline of population, norm- 
ally of a temporary nature. Such are of the nature 
of random fluctuations which permit the survival of 
a fraction of the population sufficiently large after- 
wards to re-populate the areas denuded by the excep- 
tionally unfavourable conditions. 

It would seem, however, that when an animal 
population has been reduced below a certain minimum 
the trend towards extinction continues although the 
original main cause of the decline—overfishing in the 
case of the oyster—has ceased to operate. The 
explanation of this behaviour may perhaps be found 
in the circumstance that under adverse conditions 
approaching the limit of adaptation the community 
will die out unless there are sufficient genetic variants 
present which can survive these conditions and 
establish the breeding stock of a population in- 
creasingly better adapted to the prevailing set of 
conditions. 

The variability and adaptability of a species depend 
on gene combinations and chromosome changes. 
Dobzhansky* emphasized that the accumulation of 
germinal changes in the population genotypes is, in 
the long run, a necessity if the species is to preserve 
its evolutionary plasticity. “The process of adapta- 
tion may be looked at as a series of conflicts between 
the organism and its environment. The environment 
is in a state of flux and its changes, whether slow or 
rapid, make the genotypes of the bygone generations 
no longer fit for survival. The ensuing contradictions 
can be resolved either through extinction of the 
species or through reorganisation of its genotype.” 

These considerations have an important bearing 
upon the oyster problem. The trend of changes in 
the environment of the oysters may have been 
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different. in different geographical communities and 
at different periods. All the subsidiary factors which 
have been variously regarded as primary causes of 
the decline of oyster populations may represent such 
a flux of environment. In addition, depressions over 
a period of years of the seasonal temperatures of the 
water on the northern outskirts of the oyster habitat, 
the silting up of estuaries and the accumulation of 
soft mud, may be suggested as other environmental 
changes. But whatever the trends have been, the 
oyster seems to have been incapable of reorganising 
its genotypes and hence to have become unfit for 
survival. 

Thus overfishing and reduction of stock may have 
reduced the variability and adaptability of the 
remaining population. 

Another effect consequent upon overfishing is the 
reduction in the chances for outcrossing between 
small and isolated populations. Sewall Wright’ has 
shown that “the smaller the population size the more 
rapid is the scattering of the variability and the 
eventual attainment of genetic uniformity”. He 
sums it up further as follows: “extreme reduction 
in numbers, bringing a tendency towards random 
fixation of one or another combination which is 
almost certainly less adaptive than the previous type, 
should result in a degeneratite evolution even before 
there is time for appreciable effect of mutation 
pressure’’. 

We suggest that the oyster fits well into this 
category. It may be argued against this view that 
commercial dredging was abandoned on oyster beds 
at a time when it became unprofitable for the fisher- 
men, but before the population had become reduced 
to the extremely small numbers envisaged by Wright. 
However, the position of the remaining population 
probably deteriorated as a result of the scattering of 
the breeding oysters due to thinning out of the stock, 
for this must have greatly reduced the chances of 
successful fertilization’. Owing to the immobility of 
oysters, mass fertilization can be effected only by a 
relatively high density of the breeding population, 
whereas it is facilitated in many other animal groups 
by mating or migration to spawning grounds. 

Also, the chances for outcrossing between different 
oyster colonies have become disproportionately 
reduced by the decline of population initially brought 
about by overfishing. If reproduction within a com- 
munity even under favourable temperature conditions 
is very slight when the stock has become numerically 
weak and dispersed*, the chances of fertilization 
between gametes of two separate colonies are very 
remote. A renewal of stock by spat from one colony 
settling among individuals of another colony is also 
unlikely owing to the short duration of the pelagic 
larval stage and the hazardous drift by tidal streams 
and currents to which the larve are subject. 

Thus overfishing has increased the isolation of the 
oyster populations; and though it may have stopped 
short of extreme reduction in numbers, it has prob- 
ably caused an extreme reduction in the effective 
size of the breeding populations. 


Conclusions 


If those considerations are correct we may con- 
clude that the remaining oyster populations, natural 
and cultivated, have become genetically too uniform 
on each isolated ground, and thus (a) on the average 
less adapted to present conditions, and (b) less 
adaptable to long-term environmental changes. 

So far, much of the breeding stock and most of the 
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young oysters laid out for fattening in Britain, 
Holland and Norway have been imported from t)e 
south of France. Thus contrary to agricultural 
practice, the stock was transferred from a warmer to 
a colder climate to which it was not adapted. No 
wonder that the susceptibility of the oyster to low 
temperature has become a major stumbling-block {or 
reproduction in northern waters. As a result of the 
reduced adaptability of the remnants of the original 
stocks and the imports of equally unadaptable 
southern stocks, the northern limit of the oyster 
habitat seems to have withdrawn considerably fart}er 
south than it was a hundred years ago. 

The following practical conclusion arises from these 
considerations. There are probably a number of 
quite different variants of the European oyster in 
different localities, which if interbred and selected 
would yield more variable stocks. In recent years 
sustained efforts have been made to cultivate and 
breed oysters, both on suitable natural grounds and 
in tanks, and it is possible that by taking into con- 
sideration the genetical factors involved their chances 
of suecess would be considerably improved. 

We suggest that institutions concerned with oyster 
culture should attempt, as part of a long-term 
rehabilitation programme, to build up, by hybridiza- 
tion and selection, a vigorous and adaptable breeding 
stock. Dr. G. Pontecorvo, with whom we have discussed 
this problem and whose comments and criticisms 
have helped us in clarifying the arguments put for- 
ward in this note, suggests a mass-hybridization of 
at least twenty varieties from different geographical 
communities, and particularly from northern rather 
than southern communities. Such a stock might not 
only yield better results when cultivated, but might 
also increase in numbers on suitable grounds and 
lead to a gradual repopulation of our coasts. 

* Orton, J. H., Buckland Lectures for 1935, London. 

* Korringa, P., Arch. Neerland. Zoologi:, 5, 1 (1940). 

* Orton, J. H., Mem. Mus. Roy. Hist. Nat. Belg., Ser. 2,3, 997 (1936). 

* Orton, J. H., J. Mar. Biol. Assoc., 13, 1 (1923). 

* Elton, C., “Animal Ecology’’ (London, 1927). 

* Dobzhansky, Th., “Genetics and the Origin of Species’’, 2nd ed. 
(New York, 1941). 

’ Wright, S., “The Statistical Consequences of Mendelian Heredity 
in Relation to Speciation”, in ““‘The New Systematics”, ed. by 
J. Huxley (Oyford, 1940). 

* Spirck, R., Rep. Dan. Biol. Stat., 33, 60 (1927). 


OBITUARIES 


Sir Upendranath Brahmachari 


Wir the death on February 6 of Sir Upendranath 
Brahmachari, India lost one of her most distinguished 
medical scientists. Sir Upendranath was best known 
to the world in general as the discoverer, and intro- 
ducer as a therapeutic agent, of one of the most 
successful anti-leishmanial drugs, urea stibamine ; 
but those interested in medical research work in 
India knew him as an original and tireless investigator 
with a wide field of interest. 

He was the son of a medical man, his father, Dr. 
Nilmoney Brahmachari, being in the railway medical 
service. He took his B.A. at Hoogly College in 1893, 
winning a medal for standing first in mathematics, 
and in 1894 he took his master’s degree in chemistry 
at the Presidency College, Calcutta. Both these 
earlier interests were reflected in his later activities 
in medical research. He took the Calcutta M.B. in 
1898, the M.D. in 1902 and Ph.D. in physiology in 
1904. 
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Brahmachari entered the provincial (Bengal) 
medical service in 1898, and his outstanding abilities 
gon attracted attention, so that at an early date 
he was appointed teacher in pathology and materia 
medica at the Dacca Medical School, and shortly 
afterwards teacher of medicine at the Campbell 
Medical School, Calcutta. During the twenty years 
that he held this post he did his best work. When 
he retired from the provincial medical service he 
became physician to the Medical College Hospitals 
and later professor of tropical medicine at the 
Carmichael Medical College, Calcutta. 

Not inappropriately, Brahmachari’s main interest 
was kala-azar. He was a Bengali, and in his early 
days of practice this disease was probably killing an 
average of at least 100,000 of his countrymen each 
year. There was at that time no specific treatment, 
and a 95 per cent death-rate was claimed for the 
disease. Intravenous tartar emetic in the treatment 
{ kala-azar was first used in India in 1915 by Sir 
leonard Rogers and Dr. E. Muir, and Brahmachari 
immediately saw the possibilities of developing the 
chemotherapeutic use of antimony. His first 
attempts were to prepare-antimony analogues of the 
then comparatively new arsphenamine group of 
drugs. These were not very successful, and he soon 
tuned his attention to the pentavalent antimonials, 
especially the para-amino-phenyl stibinic acid group 
that Prof. Hans Schmit was developing so success- 
fully in Germany. One of his earliest successful 
preparations was ‘urea stibamine’. He worked for 
many years with a grant from the Indian Research 
Fund Association, but later when he had accumulated 
considerable wealth—a by-product of his medical 
research work—he financed his own researches. 

Brahmachari’s contributions to medical literature 
were very numerous. He published at an early date 
auseful book on kala-azar that went through several 
editions in India and formed the basis of his most 
important book, “A Treatise on Kala-azar’’, pub- 
lished in London in 1928. He contributed the chapter 

n kala-azar in Mense’s “Handbuch der Tropen- 
krankheiten”’ and that on infantile biliary cirrhosis 
in the “British Encyclopedia of Medical Practice’’. 
In addition to the numerous medals and prizes that 
he won in his early days, he was awarded the Sir 
William Jones Medal by the Royal Asiatic Society 
f Bengal and the Minto Medal; the latter is pres- 
ented by the Calcutta School of Tropical Medicine 
to an Indian who has done outstanding medical 
msearch work during the year. 

His interest in medical education and scientific 
msearch was reflected in the numerous important 
posts that he held; among these were dean of the 
faculty of medicine, dean of the faculty of science, 
and president of the board of studies of medicine, 
f the University of Calcutta, vice-president of the 
governing body of the Presidency College and vice- 
president of the National Institute of Sciences of 
India ; president of the Indian Science Congress in 
1936 and president of the medical section on two other 
ocasions, and president of the Royal Asiatic Society 
for three terms. He was also vice-president of the 
Indian Red Cross Society and of the St. John’s 
Ambulance Association, Bengal Provincial Centre. 
Official recognition of his services has been marked 
by the presentation of the Kaiser-i-Hind Gold Medal 
and the conferment of the title of Rai Bahadur 
tarly in his career, and later by a knighthood. 

Few Indians have done more to further medical 
research in India than Sir Upendranath. His success 
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with urea stibamine was an example and encourage- 
ment not only to medical research workers and 
research chemists, but also to the chemical industry 
in India, which in the last two decades has made 
enormous strides. He always had the interest of his 
countrymen at heart, but he was never a politician ; 
he was always loyal to his British teachers and to 
the governments he served. His death at a relatively 
early age is a sad loss to India and medical science. 
L. EVERARD NAPIER. 


Prof. J. V. Dubsky 


Dr. J. V. DusskyY, professor of analytical chemistry 
at the Masaryk University of Brno, Czechoslovakia, 
died on March 25, at the age of sixty-four. His 
loss will be felt all the more because he was the 
senior professor and the only mature and well-known 
chemist remaining at Brno ; for Prof. J. Baborovsky 
(aged seventy-two) has retired and Prof. Frejka has 
been called to Prague, while Profs. Simek and Kuzma 
were executed by the Germans in 1942 (see Nature, 
152, 69; 1943). . 

Dubsky was not only a good lecturer and analyst, 
but also had done much to advance the use of organic 
reagents in the detection and estimation of metals, 
especially in the field of micro-analysis. In 
this connexion he wrote admirable surveys of the 
literature dealing with the various substances avail- 
able as reagents for each metal. These reviews were 
published in the two Czech chemical journals, 
Chemické Listy and Chemiky Obzor. To English 
colleagues Dubsky is best remembered for his papers 
in the Collection of Czechoslovak Chemical Communica- 
tions (1929-38) dealing with the reactions of oximes, 
of thio-derivatives like thiouramine, and of glycocoll, 
and with his own original contributions to quantita- 
tive analysis. G. DRvucE. 


WE regret to announce the following deaths : 


Prof. E. G. Coker, F.R.S., emeritus professor of civil 
and mechanical engineering, University of London, 
on April 9. 

Mr. Frank Crowther, chief plant physioiogist, 
Sudan Government, on April 11, aged forty. 

Prof. J. E. 8. Frazer, emeritus professor of anatomy 
in the University of London, on April 15, aged 
seventy-five. 

Prof. Amadeus W. Grabau, chief paleontologist 
of the Geological Survey of China and professor of 
paleontology in the National University of Peking, 
on March 20, aged seventy-five. 

Lieut.-Colonel 8S. P. James, C.M.G., F.R.S., past- 
president of the Royal Society of Tropical Medicine 
and Hygiene, on April 17. 

The Right Hon. Lord Keynes, C.B., F.B.A., the 
well-known economist, on April 21, aged sixty-two. 

Sir Harold Stiles, emeritus regius professor of 
clinical surgery in the University of Edinburgh, on 
April 19, aged eighty-three. 

Prof. Ralph Stockman, emeritus professor of 
materia medica and therapeutics in the University 
of Glasgow, on February 27, aged eighty-four. 

Mr. Harold Wright, chief metallurgist to Messrs. 
Dorman, Long and Co., Ltd., who received the 
Bessemer Gold Medal of the Iron and Steel Institute 
in 1945, on March 28, aged seventy-seven. 
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NEWS and VIEWS 


University Education in Great Britain 


THERE was a debate in the House of Commons on 
Government assistance for university education in 
Great Britain on a motion of Captain C. Smith. 
Captain Smith emphasized the key importance of the 
universities as institutions of higher learning and 
centres of research, and asked what is the machinery, 
if any, relating the expansion of the universities to 
the continuous long-term needs of the country for 
specialist professional and technical workers. The 
present functioning of the University Grants Com- 
mittee was criticized by several members; and, 
apart from Mr. Wilson Harris, most members seemed 
to think that some further organisation is required, 
particularly to ensure that there is an adequate 
overall plan. Captain Smith suggested that there 
should be some form of publication of reports from 
the University Grants Committee, and while the 
importance of securing the autonomy of the univer- 
sities, collectively and individually, was emphasized, 
there was a general desire evident in the debate that 
some more effective means of planning the expansion 
of the universities as a whole from the national 
point of view should be worked out. Other points 
raised related to the adequacy of maintenance grants 
made to students, particularly in view of increased 
fees and higher costs of living. While the Parlia- 
mentary Secretary to the Treasury, Mr. Whiteley, 
in replying, made no fresh contribution to the debate, 
he promised to convey to the Chancellor the various 
points made; and the debate at least showed that, 
in the present House of Commons, members are fully 
alive to the importance of the whole question of 
university development, and in touch with the pro- 
posals which have been advanced in the various 
reports on the subject already noted in Nature. 


Research in Technical Colleges 


A CrecunaR (No. 94, dated April 8, 1946) on 
“Research in Technical Colleges” has been issued by 
the Board of Education; this emphasizes that the 
main function of technical colleges is the advance- 
ment and dissemination of knowledge, especially 
knowledge of value to industry and those engaged in 
industry, and the importance and educational value 
of research cannot be overstressed. Taking Great 
Britain as a whole, however, the total contribution 
in research from technical colleges has been com- 
paratively small. The attitude of many local educa- 
tion authorities towards research in technical colleges 
appears to be somewhat negative, and the time has 
come to recognize that it should be regarded as a 
normal and important function of such colleges. 
In making provision for research facilities, the circular 
suggests that local education authorities should have 
regard to the suitability of a teacher, tempera- 
mentally and intellectually, for undertaking research 
work. If he is suitable, the teacher should be given 
facilities to undertake the type of research in which 
he is interested, including adequate equipment and 
laboratory assistance. The most important and suit- 
able type of research for such teachers is applied 
research undertaken at the direct or indirect sugges- 
tion of industry and commerce. Routine testing 
should only be done when industrial facilities are 
not available. The results of research should be 
published as soon as possible after completion, sub- 
ject, where appropriate, to an agreed delay to allow 
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the firm paying for the work to have priority 
applying the results, and subject also where ne 

to consideration of patent possibilities. Where fog 
are to be paid from outside sources, an equitable 
arrangement should be agreed upon beforehand as ty 
the allocation to be made between the teacher cop. 
cerned and the college authorities. 

The volume and character of the researc) 
which can appropriately be undertaken in te 
colleges varies from place to place. Much will 
on the interest of the individual worker an 
needs of local industry. The main limiting 
is the need to ensure that sufficient teaching 
is rendered to constitute full-time teaching 
for superannuation p’ . As it is in the national 
interest that industry should be able to obtain the 
best and most up-to-date scientific advice, any 
scientific worker or technologist serving on the staff 
of a technical college who is competent to act as a 
consultant to industry, more particularly local 
industry, should, the circular states, be encouraged 
to do so, subject to what has already been said and 
provided that the work does not interfere with the 
proper discharge of his teaching duties and that no 
agreement is made which would restrict his service 
to any one firm, except in respect of some specific 
inquiry. Research into statistical methods and the 
principles of industrial administration and _ their 
application should not be overlooked, and finally the 
circular directs the attention of local education 
authorities and principals of colleges to the grants 
available through the Department of Scientific and 
Industrial Research, as well as through professional 
and other bodies, including the Royal Society, to 
assist individual research workers in Great Britain. 
Grants towards assistants and apparatus may enable 
a member of staff who is engaged on a piece of im- 
portant fundamental research to acquire help which it 
would not be reasonable to expect the local education 
authority to provide. 
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The Foreign Service and Science 


THERE was a debate in the House of Commons 
on March 20 on the Foreign Service, dealing par- 
ticularly with recruitment to that Service so as to 
ensure that it is staffed with those who have a real 
understanding of the economic and social back- 
ground of the world to-day and that it reflects 
adequately the general social structure of Great 
Britain. Mr. H. McNeil, Under-Secretary of State 
for Foreign Affairs, replying for the Government, 
said that, of the last fifty-eight recruits to the Foreign 
Service, nineteen had not been at any of the well- 
known public schools. The Civil Service and Foreign 
Service are only now feeling the full effect of the 
Education Act of 1902. The Government fully 
appreciates, he said, the significance of the new 
forces arising in the world and the importance of 
the Foreign Service being competent to handle the 
issues involved ; and it is to bring in young men who 
are really representative of Britain that labour 
attachés have already been appointed; more are 
being sent out, as well as scientific attachés. 


Tribophysics Section, Australian Council for 


Scientific and Industrial Research 

Tue Lubricants and Bearings Section of the 
Australian Council for Scientific and Industrial 
Research has recently been renamed the Tribophysics 
Section. This research section was established in 
1939 to deal with the problems of friction, lubrication, 
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hearings and wear, and a number of other problems 
which Australia was not equipped to handle, and 
ghich the outbreak of war and the expansion of 
ycondary industries had rendered important. Dr. 
F. P. Bowden was retained by the Council to build 
yp the Section. The University of Melbourne 
ellaborated fully in this work, and laboratory 
accommodation was provided in the new buildings 
ofthe Chemistry Department. During the war years, 
the section was occupied with a variety of problems, 
gch as the development and manufacture of air- 
cnaft bearings; the development of cutting oils, of 
drawing fluids, of special lubricants and of fiame- 
thrower fuels ; studies of cylinder wear, of the wear 
of producer gas engines, and of the friction and wear 
in gun barrels ; investigations on the detonation of 
explosives by friction and by impact; the develop- 
ment of equipment for measuring the muzzle velocity 
fguns at sea, and other work for the Navy, Army 
and Air Force. It was also engaged in a number 
f more fundamental investigations, both physical 
and chemical, which included the study of friction 
and lubrication. Dr. 8. H. Bastow has now taken 
charge of the Section and a permanent laboratory 
for it will be built in the University of Melbourne. 
The Section is maintaining close working collabora- 
tim with Dr. Bowden’s new research laboratory on 
the physics and chemistry of rubbing solids in the 
Department of Physical Chemistry at Cambridge. 
4 joint attack is being made on some problems, 
and there is an interchange of personnel between the 
Melbourne and Cambridge laboratories. 


No 


Weather Forecasts for Indian Farmers 

Aw article in Indian Farming of July 1945 by 
Dr. L. A. Ramdas describes the prelinmminary steps 
that have been taken in the Indian Meteorological 


Department for the establishment of a service of 


weather forecasts for Indian farmers. Dr. Ramdas 
isable to bring to bear on it the experience he has 
gained as agricultural meteorologist at Poona. The 
essence of the problem is how to enable Indian farmers 
and official weather forecasters to co-operate so that 
farming operations may, so far as is possible, be 
timed in such @ way as to make the best possible 
use of periods of favourable weather and avoid the 
worst consequences of unfavourable weather. The 
oficial forecaster is often able to supplement the 
farmer’s local knowledge of weather by diagnosing 
the significance of air movements and changes of 
cloud over a wide area; but he in turn must know 
what crops are being grown in different parts of the 
country and what are the critical periods of their 
growth and harvest. Here it is the turn of the farmer 
tohelp the forecaster. Dr. Ramdas describes fully a 
long series of questions that have been put to the 
agricultural departments in the Provinces and the 
Indian States, and outlines the scheme of wireless 
forecasts to be used. The forecasting will be done 
from seven ional centres, and will be broadcast 
daily by the All India Radio Broadcasting Stations. 
The scale of the intended system is much greater 
than that of any seen hitherto in India. 


Cauliflower-growing in Britain 

_ CAULIFLOWERS are the subject of Bulletin No. 131 
issued by the Ministry of Agriculture (London: H.M. 
Stationery Office. 9d. net). Under this title the 
cultivation in Britain of both winter (broccoli) and 
summer cauliflowers for market production are 
discussed in detail, including recommendations as to 
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varieties, soil preparation and manuring, harvesting, 
packing and marketing. Late varieties of winter 
cauliflower can be grown successfully in all counties, 
but the early maturing kinds, which require freedom 
from severe and sustained frost, are produced chiefly 
in coastal districts. Summer caulifiowers do best on 
warm, fertile soils with an adequate water supply. 
Planning is essential if continuous cutting is to be 
obtained, and careful selection is needed regarding 
the sites chosen and varieties grown. To ensure a 
crop ready for cutting in June, a special technique 
is required involving the use of frames, full details of 
which are supplied. Information is also provided 
concerning the type of cauliflowers suitable for 
pickling or brining, and also the production of the 
now popular Cape broccoli, which matures in late 
March or April when other vegetables are scarce. 
Control measures for a number of pests and diseases 
are given, and the bulletin concludes with a descrip- 
tion of local practices, so that the long experience 
of large-scale growers may be available to all. 


Treatment of Lupus by Calciferol 


THE treatment of lupus by calciferol, described by 
Drs. G. B. Dowling and E. W. Prosser Thomas in 
the Lancet and noted in Nature of March 2, p. 260, 
is the subject of a comment by Dr. Jacques Charpy 
in the Lancet of March 16, p. 400. Dr. Charpy says 
that he has used similar treatment since 1941, and 
that he made his first report on twenty-seven subjects 
treated in this way on July 3, 1943; this form of 
treatment has been known in France since 1943 as 
the ‘Charpy treatment’. Intolerance of the calciferol 
used in France has “hardly ever’’ been noted, because 
it is chemically pure and perhaps because it is made 
up in alcoholic solution and not in oil. Dr. Charpy 
says that lupus vulgaris has almost completely dis- 
appeared from France since 1941. Further informa- 
tion is given by Dr. Dowling in the Lancet (590, 
April 20, 1946). 


Diffusion Pump Oils 


THERE has long been a need for a diffusion pump 
oil which, while hot, would withstand atmospheric 
pressure without bad effects. G. P. Brown (Rev. Sci. 
Inst.,16, 316; Nov. 1945) has found that certain mem- 
bers of the family of silicones are stable under the 
above conditions and also have vapour pressures as low 
as, or lower than, the best commercial oils available. 
Comparative performances of a straight hydrocarbon 
oil (‘Litton C’), an ester (‘Octoil’), a chlorinated 
aromatic hydrocarbon oil (‘Narcoil’) and two typical 
silicones in a 6-in. non-fractionating unbaffled all- 
metal diffusion pump are presented. Tests show that 
the highest vacuum is produced by the high-boiling 
silicone (b.p. 430° C.) and that the silicone is nearly 
completely resistant to oxidation when exposed to 
air while hot. 


High-Voltage Overhead Lines of the British Grid 


A PAPER read in London on November 14 before 
the Institution of Electrical Engineers, by W. J. 
Nicholls, reviews the progress that has taken place 
in the past fifteen years in the design of the steel- 
tower high-voltage transmission lines of the Central 


Electricity Board in Britain. Lines operating at 
132 kV. are dealt with separately from those operating 
at 66 kV. and 33 kV. Changes in conductors, joints, 
insulators and towers have been made in the light 
of experience, and a record of these is given as well 
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as of other improvements of a minor character. The 
behaviour of steel-cored aluminium conductor and 
the methods employed for jointing it are described 
in detail, and alternative copper conductors are also 
mentioned. The development of new types of in- 
sulators to suit operating conditions in country 
districts is also described. The steps taken to reduce 
the effect of lightning, for example, more effective 
earthing, gap control, and the limited use of double 
earth-wires, are covered, and alterations in towers 
which have proved advisable are detailed. 


Mineral-Insulated Metal-Sheathed Conductors 

A PAPER, read by F. W. Tomlinson and H. M. 
Wright before the Institution of Electrical Engineers 
in London on December 13, records the progress 
made in the application of powdered mineral insula- 
tion to metal-sheathed conductors, and describes 
manufacturing methods and the application of those 
products which have reached a commercial stage of 
development. The paper reviews the raw materials 
used, their properties, and the various manufacturing 
methods employed. Those applications of the various 
types of mineral-insulated conductors which have 
found particular favour are described, and their 
limitations are indicated. The most recent develop- 
ment, namely, mineral-insulated copper-covered 
cable, and its variations, is dealt with at greatest 
length. While this type of cable should be regarded 
as being designed to meet ordinary requirements, it 
can be used under conditions which no other type of 
cable will withstand. 


Travelling Fellowships in Medicine 

THE Medical Research Council invites applications 
for the following travelling fellowships for the 
academic year 1946-47. Rockefeller Medical Fellow- 
ships: for graduates resident in Great Britain who 
have had training in research work in clinical medicine 
or surgery, or in some other branch of medical science, 
and who are likely to profit by a period of work at 
a centre in the United States or elsewhere abroad, 
before taking up positions for higher teaching or 
research in the United Kingdom. Dorothy Temple 
Cross Research Fellowships in Tuberculosis : to give 
special opportunities for study or research to suitably 
qualified British subjects of either sex “intending 
to devote themselves to the advancement by teaching 
or research of curative or preventive treatment of 
tuberculosis in all or any of its forms”. Completed 
applications for either of these fellowships must be 
lodged with the Council not later than June 1. 
Further particulars and forms of application are 
obtainable from the Secretary, Medical Research 
Council, 38 Old Queen Street, Westminster, S.W.1. 


Cambrian Archeological Association Awards 


Ar the meeting of the general comn.ittee of the 
Cambrian Archeological Association held on April 5 
at Shrewsbury, the first awards of the G. T. Clark 
Prizes, founded in 1939 by Mr. Wyndham D. Clark 
in memory of his grandfather, Mr. G. T. Clark, 
author of ‘Medieval Military Architecture in England”’ 
and other works, were announced as follows: 
Section (a): Prehistory: To Mr. W. F. Grimes, 
keeper and secretary of the London Museum, for his 
“Guide to the Collections illustrating the Pre- 
history of Wales”, published by the National Museum 
of Wales; Section (b): Roman Period and Dark 
Ages to c. a.D. 1100; To Sir Cyril Fox, director of 
the National Museum of Wales, for his Sir John 
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Rhys Memorial Lecture on “The Boundary | 
Cymru’”’, published in the Proceedings of the 





ne of 
British 





Academy, 1940; Section (c): Medieval Periog 
c. A.D. 1100 to 1550: To Mr. F. H. Crossley, fo 
his series of articles on ‘““Welsh Screens and Lofts” 
in Archeologia Cambrensis, 1943 onwards ; Section 


(d): Post-Medieval Period, after c. a.D. 1500: To 


Dr. Iorwerth C. Peate, keeper of the Departn ent of 
Folk-Life in the National Museum of Wales, for his 
work “The Welsh House”’, vol. 47 of Y Cym»nrodor. 
1940. These prizes were awarded “to the author 
of the best book or books, paper or series of papers 
published during the preceding ten years on the 


Archeology of Wales and the Marches in each of 
the four special periods”. They will be formally 
presented at the centenary annual general 1 eeting 
of the Cambrian Archeological Association, to be 
held at Aberystwyth during September 3-7. 


Hungarian Academy of Sciences 


A NEW Academy of Sciences has been founded in 
Budapest under the presidency of Prof. A. Szent. 
Gyérgyi. The academy is publishing five journals 
Acta Hungarica Mathematica, Physica, Chimica, 
Physiologica and Biologica. The journals are written 
in the usually accepted languages, and are pre. 
dominantly in English. They contain original papers 
only. The Academy is anxious to enter into exchange 
relations. Its address is Eszterhazy u 9, Budapest 


The Night Sky in May 


NEw moon occurs on May ld. 13h. 16m., v.1., 
and full moon on May 16d. 02h. 52m. The following 
conjunctions with the moon take place: May 
3d. 02h., Venus 2°N.; May 6d. 05h., Saturn 2°S.; 
May 7d. 10h., Mars 2°S.; May 13d. Olh., Jupiter 
3° 8S. No occultations of stars brighter than mag. 6 
take place during the month. Mercury is in superior 
conjunction with the sun on May 31 and is not well 
placed for observation throughout the month. Venus 
is a conspicuous object in the western sky and sets 
about two hours after the sun during the month 
The portion of the illuminated disk visible from the 
earth varies from 0-93 to 0-86 during May. Mar 
and Saturn are still visible in the earlier portion of 
the night, the former setting at midnight on May 31 
and the latter about an hour earlier. Jupiter is still 
favourably placed for observation and does not set 
until 4h. 07m. and 2h. 10m. at the beginning and 
end of the month respectively. There is a partia 
eclipse of the sun on May 30, invisible at Greenwich. 


Announcements 


Mr. Lewis Lewis has succeeded Mr. Guy Gresford 
as secretary of the Australian Scientific Research 
Liaison Office at Australia House, Strand, London, 
W.C.2. The latter will shortly be returning to 
Australia to take up an appointment with the 
Council for Scientific and Industrial Research. 


In reply to a question from Mr. Weitzman in the 
House of Commons on April 11, the Minister of 
Labour said that it is not proposed to publish the 
report of the Hankey Committee on Further Educa- 
tion and Training. The information which it contains 
as to prospects and training facilities in the pro- 
fessions has been made generally available in the 
handbook and pamphlet in the “Careers for Men 
and Women” series, and the steps to be taken to 
expand university education are now being actively 
considered. 
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LETTERS TO THE EDITORS 


The Editors do not hold themselves responsible 
for opinions expressed by their correspondents. 
No notice is taken of anonymous communications. 


‘Instantaneous’ Presentation of Infra-Red Spectra on a 


Cathode Ray Screen 


MANY of the recent advances in the application of infra-red spectro- 
scopy to problems of molecular structure have been due to the greatly 
increased speed with which such spectra can be recorded. This makes 
it possible for the spectra of large numbers of compounds of known 
constitution to be compared, and so characteristic spectroscopic 
features of certain groupings can be established. While several spectro- 
meters have been developed for recording an absorption spectrum 
(under moderately high resolving power) between 2 w and 154 in 
a time of the order of half an hour, only one attempt* appears to have 
been made to obtain ultra high-speed presentation of spectra on a 
cathode ray screen. Yet the advantages of such a method are very 
great, the most obvious, perhaps, being the possibility which is thus 
opened up of studying rapidly changing spectra, such as those en- 
countered in chemical kinetics, in changes of physical state and in 
emission from transitory flames. 

rhe controlling factors in such a spectrometer are naturally the 
speed and sensitivity of the detector system. In the attempt referred 
to above, a bolometer with a time constant of 0-089 sec. was used 
together with a Moll microgalvanometer, the latter setting the limit 
of speed of response of the detector system at 0-2 sec. The method 
of presentation was such that 75 points in the infra-red spectrum 
were shown on the screen in a scan occupying one minute. Taking a 
slit width of 4 cm.~' as a reasonable value for the moderate resolving 
power required for the majority of applications, this means that one 
observation point per slit-width would give 300 cm.~' as the range of 
spectrum which could be kept under continuous observation. Although 
this can be accepted as a possible range for such an instrument, the 
speed of scanning is too slow for two reasons. The first is that spectra 
which change in a matter of seconds cannot be kept under satisfactory 
observation : the second is that a persistence time of one minute is 
not yet really practicable. It may be added that the description of 
this instrument indicated that all the difficulties had not been over- 
come and certainly no spectra were given from which one could judge 
the actual as against the calculated performance. 

Below we reproduce two typical photographs of infra-red spectra 
presented as steady pictures on a cathode ray screen by an instrument 
which we have recently completed and full details of which will be 
given in a more appropriate journal. The upper photograph is of the 
emission spectrum of a Nernst filament in the region of 2y. It will 
be observed that on top of the well-known ‘Planck curve’ are super- 
imposed absorption bands at 1-9” and 2-76 due to water vapour 


1 2 3u 





7 8 Ou 


Above: EMISSION SPECTRUM OF A NERNST FILAMENT IN THE 
NEAR INFRA-RED (1-4 »). 

Below: INFRA-RED ABSORPTION SPECTRUM OF LIQUID 2.2.4 TRI- 

METHYL PENTANE BETWEEN 7 AND 9 SHOWING BANDS AT 7°3, 

7°38, 8-0, 8-3 AND 8-62. 
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and carbon dioxide in the atmosphere. The lower photograph shows 
the absorption spectrum of 2.2.4 trimethylpentane between 7 
(1,430 cm.~*) and 9 (1111 cm.~'). The time of the complete scan 
in each case is 14 seconds, and the persistence of the after image on 
the screen is so good that the spectrum is visible in a room with normal 
lighting. To give similar detail, the Baker and Robb apparatus would 
take approximately seven times as long to make the corresponding 
scan. 

The detector used in this work was a thermistor bolometer developed 
in the Bell Telephone Laboratories for high-speed spectroscopic work ; 
it has a time constant of just less than 0-01 sec. Radiation from the 
infra-red source was interrupted at 15-20 cycles/sec. before passing 
through the absorption cell and spectrometer, and the output from the 
detector fed to an amplifier having a flat response to frequencies from 
2 cycles/sec. to 40 cycles/sec. The instrument is thus rendered insensi- 
tive to draughts and slow temperature drifts, normally so troublesome 
in infra-red spectroscopy, but will follow accurately the rapid changes 
in radiation intensity which occur as a spectrum is scanned. Output 
from the amplifier is rectified and further amplified before being fed 
to the Y plates of a cathode ray tube. The tube used had a long- 
persistence screen, and is actually one of the type developed for 
*P.P.L.’ presentation in radar equipment. 

The financial support for this research came from the Institute of 
Petroleum, as part of a programme of fundamental research on infra- 
red spectroscopy sponsored by that body. During part of the time 
this work was being done, one of us (E. F. D.) was in Admiralty 
employment, and we should like to express our thanks to the 
Admiralty for valuable assistance 

E. F. DALY. 
G. B. B. M. SUTHERLAND. 
Cavendish Laboratory, 
and Laboratory of Colloid Science, 
Cambridge. 
Feb. 19. 


* Baker, E. B., and Robb, C. D., Rev. Sci. Instr., 14, 362 (1943). 


Perturbations in the Band Spectrum of Beryllium Oxide 


BeO has three well-known electronic states—all singlets. These 
are in order, the normal ‘I+, then the two activated states '2*+ and 
T, The £* — ZF bands'** lie in the visible region, the 77 — 2 bands* 
in the infra-red. There are also bands in the ultra-violet’*, but the 
analyses of them are questionable. 

In an investigation® of the infra-red J/ = system, West6d 
and I found six perturbations in the fine-structure of the vibrational 
levels 1, 2 and 3 in JJ. Three of them are due to interactions from 
rotationa] levels in « 8, 9, and 10 of the normal Z-state. 

VestiS and I* subjected the Z* — Z system to a rather 
detailed analysis, in which nine vibrational levels in the excited 2*- 
state were investigated up to high rotational quantum numbers in 
addition to seven vibrational levels in the ground 2-state. Perturba- 
tions were found in the terms of [*. Most of them can be explained 
by interactions with the /J-state. Thus rotational terms of the vibra- 
tional levels from v = 11 up to v = 24 in IT could be followed. L. 
Herzberg*® analysed up to v 10. It is of interest that her vibrational 
equation for /7 proved to be valid even up to v = 24. Our analysis 
gives the following equation for the band-origins of the 2* — = 
transition. 


vg'*), =J197 + 1370-817(¢ + 4) — 7:7455(0 + 2)? — 
0-0 + 4)* — 1487 -323(0 + 4) + 11-8297(~ + 4)* 
0 -02235(0 + 4). 

In an investigation’ just finished, I have calculated the perturbing 
matrix elements for the 5/7 and 1/Z* perturbations mentioned above 
from experimental data. For some perturbations extra lines appear. 
The most perturbed level is doubled. The intensity ratio for lines 
emitted from such a doublet is given theoretically by Dieke*. For 
three perturbations—at J — 16 in o £* and in v = 12,J/, at 
J =50 in v = 1,2* and in v = 13,/7, and at J = 81 inv = 1,2° 
and in 14,/7—I determined the intensity ratio from intensity 
measurements, and then compared the results with the ratios cal- 
culated from the theoretical expression used in the displaced terms. 
The results were : 


From intensity measurements 14:1 6-4:1 1-65 :1 
Theoretically 15:1 56:1 ov. Es 
On careful investigation of the lower levels in 17, perturbations 
can be found in the R-, P- and Q-branches at J = 56-57 in v = 1, 
at J = 48-49 in v = 2, at J = 40-41 in » = 3 and at J = 31-32 
in » = 4. Westéé and I° indicated the first three perturbations, but 
noted them only in the R- and P-branches. The perturbing levels 
evidently belong to rotational terms of consecutive vibrational levels 
in a hitherto unknown electronic state. As all three branches are 
perturbed, the perturbing levels must emanate from a ‘JI- or a *A- 
state. It follows from the appearance of the perturbations that the 
perturbing state has a B-value smaller than that (1-35 cm.~') of the 
known J1-state. Details of this will appear later. 
ALBIN LAGERQVIST. 





Physical Institute, 
University of Stockholm. 
Jan. 29. 


1 Bengtsson, E., Ark. f. Mat. Astr. o. Fys., A, 20, No. 28 (1928). 

* Rosenthal, Jenny, and Jenkins, F. A., Phys. Rev., 38, 163 (1929). 

* Herzberg, Luise, Z. Phys., 84, 571 (1933). m 

“Harvey, A., and Bell, H., Proc. Phys. Soc. London, 47, 415 (1935). 

* Lagerqvist, A., and Westéd, R., Ark. f. Mat. Astr. o. Fys., A, 31, 
No. 21 (1945). 

* Lagerqvist, A., and Westéd, R., Ark. f. Mat. Astr. o. Fys., A, 32, 
No. 10 (1945). ‘ 

* Lagerqvist, A., Ark. f. Mat. Astr. o. Fys., A, 38, No. 8 (1946). 

* Dieke, G. H., Phys. Rev., @, 523 (1941). 
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Quenching of Fluorescence by van der Waals Forces 


Iv a recent communication under the above title, 8S. Sambursky 
and G. Wolfsohn' attribute solvent quenching of anthracene in solu- 
tion to the formation of van der Waals compounds between solute 
and solvent molecules. 

Experimental work in this Laboratory on the variation of the 
fluorescence of rubrene solutions with solvent and with temperature 
(— 60° to + 60°C.) has shown that two effects are distinguishable 
by the differences of their temperature coefficients and limiting values. 

In hexane solution, rubrene has a fluorescence efficiency of near 
unity* and independent of temperature except for a slight falling off 
at the ends of the above range. In acetone, ethyl and n-buty! alcohols 
and dioxane solutions, the fluorescence efficiency is again unity at 
low temperatures, but falls off at higher temperatures. This cannot 
be ascribed to ‘compound formation’, as the latter should decrease 
with temperature rise and allow of increased fluorescence. The quench- 
ing seems ‘internal’ in character, explicable as the ‘crossing’ of excited 
and ground-state potential energy curves; and the height of the 
‘crossing’ above the lowest part of the excited state curve is 
obtainable from a log plot of quenching constant against 1/T. 
The values so obtained are 6-5-7°3 kcal/mole. In benzene and 
toluene solutions the fluorescence efficiencies also diminish with rise 
of temperature but less rapidly than with the above solvents, and the 
limiting values at low temperatures are less. This difference can 
reasonably be ascribed to a certain amount of ‘dispersion force’ com- 
pend formation between the flat aromatic molecules with heats of 
ormation about 1 keal./mole. 

With stronger quenchers of hydrocarbon fluorescence in inert 
solvents (bimolecular or externa] quenching) the above two classes 
are even more marked, and positive and negative temperature co- 
efficients of quenching constants are distinguishable’. This difference 
depends on the relation of the ‘life-times’ of the assumed complex 
and of the fluorescent state. It may be concluded that the apparently 
sharply divided concepts of ‘compound quenching’ and ‘collisional 
quenching’ really merge into one another in an imperceptible manner. 

E. J. BOWEN. 
E. COATES. 
Physical Chemistry Laboratory, 
Oxford. 
March 9. 


* Nature, 157, 228 (1946). 

* Bowen, E. J., and Williams, A. H., Trans. Farad. Soc., 35, 765 (1939). 

* Bowen, E. J., Barnes, A. W., and Holliday, P., Trans. Farad. Soc., 
in the press. 


Orientation of Ferromagnetic Domains near a Crystal Surface 


CONSIDERATIONS of minimum energy have suggested that ferro- 
magnetic domains are lamellar, with the lamelle@ parallel to one of 
the directions of easy magnetization, and alternate lamella magnetized 
in opposite directions'. Becker and Déring* have shown that if the 
direction of magnetization tends to be parallel to the crystal surface, 
certain experiments of Williams* could be explained that would 
otherwise indicate that iron crystals are not magnetically isotropic 
in low fields*. 

In order to obtain more direct evidence of such orientation of 
domains by the proximity of a crystal surface, measurements were 
made of the torque acting on a single-crystal disk in a magnetic field. 
The plane of the disk was practically the (011) plane of the crystal. 
Thus the + [100] directions lay in the plane of the disk, while + [010] 
and + [001] were inclined at 45°. If the proximity of the crystal 
surfaces has a tendency to orient the domains, there should be more 
domains magnetized in the + [100] directions than in either the 
+ [010] or the + [001] ; and when placed in a small magnetic field 
the disk should tend to turn so as to bring the nearer of the + [100] 
directions into the field direction. It is easy to show that if only the 
{100} directions in the plane of the sheet were effective as domain 
directions, the torque per c.c. would have the form 


C(®) = — aH* sin 20, witha = 1/2N, 


where WN is the demagnetizing factor of the disk, H is the applied field, 
and 6 is the angle between [100] and H. If, however, t is no 
orienting effect, so that all three cube axes are equally favoured as 
domain ns, the torque would vanish in small fields. 

A disk of 2-1 per cent silicon-iron was suspended in the magnetic 
field of a pair of Helmholtz coils, both the plane of the disk and the 
field of the coils being horizontal. The direction of the field relative 
to [100] was varied in steps of 10°, the torque being measured at each 
step. The effect of rotational hyst is was eliminated by making 
two sets of measurements with opposite directions of rotation and 
averaging. For a given field-strength the torque was indeed found 
to be a sinusoidal function of 26, but the amplitude was considerably 
smaller than indicated by the above equation. For the disk used 
the coefficient 1/2N should have m5 pe pad the value 2-6 dyne 
cm./c.c./gauss*, but the ital values of a were 0-07 at 30 gauss, 
0-13 at 10 gauss, 0-27 at 3 gauss, 0-43 at 1 gauss, and 0-6] at 0-3 gauss. 
Similar but slightly larger results were obtained in another series of 
measurements in which hyst is was eliminated by heating the disk 
above its Curie point in vacuo. The rapid increase of the coefficient 
with decreasing field suggests that it might attain its theoretical value 
or in other words that the directions of domain magnetization would 
be confined to the disk, in vanishingly small fields. 

As a matter of int t, ts were also made in h 
fields, to follow the transition of the torque-angle curve from sinu- 
soidal to its well-known saturation shape’, having a zero at [111] 
as well as [100] and [011]. At values of J about 0-57 of saturation, 
the C(6) curve shows a tendency to flatten out beyond 6 = 60° 
and for J about 0-62 of saturation the positive loop between [111] 
and [011] appears. It is tempting to identify this rather sudden 
change in the character of the curve with the change in the mechanism 
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of magnetization. At low fields the chief process is that the domains 
take up the [100] directions nearest to the field direction; at high 
fields the direction of magnetization of the domains is pulled more 
nearly into the field direction. For the [111] direction this chang 
takes place for J about 1/1/3, or 0-58, of saturation. 

This work forms part of a programme sponsored by the British 
Electrical and All Industries Research Association, to whom 
are indebted for permission to publish. 

D. SHOENBERG. 
A. J. C. Witsor. 

Cavendish Laboratory, 

Cambridge. 
Feb. 28. 


1 Landau and Lifschitz, Phys. Z. Sow., 8, 153 (1935). Becker and 
Déring, ‘‘Ferromagnetismus”’ (1939), 187. Elmore, Phys. R: 
62, 486 (1942). Lifschitz, J. Phys. U.S.S.R., 8, 337 (1944). 

* Becker and Ddéring, ‘‘Ferromagnetismus’’ (1939), 153. 

* Williams, Phys. Rev., 58, 747 (1937). 

* Bozorth, J. App. Phys., 8, 575 (1937). 





Pseudo-cubic Compounds of Alkaline Earth Oxides with 
Tungsten and Molybdenum Oxides 


THERE are well-recognized anhydrous tungstates of the alkaline 
earths calcium, strontium and barium typified by the composition 
RWO,. The mineral scheelite, CaWO,, is an example, and its crysta! 
structure conforms to the tetragonal system with an axia! ratio approx- 
imately 2-17'. These tungstates are readily prepared synthetically 
by precipitation methods or by heat treatment of ths appropriate 
mixtures of the alkaline earth carbonate with tungsten oxide. Calcium 
tungstate in particular is an important inorganic luminescent com- 
pound, and is utilized for a variety of purposes, for example, as an 
ingredient of X-ray intensifying screens. 

We have found, however, that when an excess of an alkaline earth 
oxide is caused to combine with tungsten oxide, new compounds are 
formed characterized by a distinctive crystal structure. For example, 
the interfacial reaction product detected on the core metal of the 
well-known ‘oxide’ cathode of a thermionic device, if the cathode con- 
sists of tungsten coated with barium/strontium oxide, gives a dis- 
tinctive X-ray powder photograph not identifiable with a substance 
of scheelite-like structure. Similar materials are formed when the oxide 
cathode is of the type often employed in hot cathode discharge lamps, 
with a rod of the active constituent enclosed in a spiral of tungsten 


wire. 

Synthesis of the new tungstates, identifiable by their X-ray powder 
photographs, is accomplished by firing, in air, mixtures of the alkaline 
earth carbonate with tungstic oxide in the molecular proportions 3 : 1 
at temperatures of the order of 1,000° C. or greater. It is thought, 
therefore, that the molecular composition is represented by the 
formula R,WO,, where R is the alkaline earth metal. A wide variety 
of tungstates of this composition has been prepared, including some 
containing two or more alkaline earths. Magnesia can partially replace 
the oxide of calcium, barium or strontium, but a pure magnesium 
compound of the same structural type has not been prepared. The 
tungsten may be replaced by molybdenum. 

The crystal structures of complex tungstates and molybdates 
are of particular interest. The structures, as revealed by X-ray powder 
photographs, approach cubic symmetry closely, but compounds of 
different composition display varying degrees of distortion of the idea! 
cubic lattice. 

One of us has directed attention in a previous letter to the dis- 
tortions of the ideal cubic structure exhibited by a large number of 
compounds of the structaral type of calcium titanate*. Although a 
few, like strontium titanate, give X-ray powder lines as expected for 
a cubic lattice, many others, such as calcium stannate, give multiple 
and extra reflexions, revea! departures from true cubic symmetry. 
Powder photographs of members of the series of new alkaline earth 
tungstates and molybdates indicate that these compounds have similar 
structural relationships and could be described as pseudo-isomorphous. 
Ideally, the symmetry of the structure is face-centred cubic, and, for 
some compounds that have been prepared, the lines of their X-ray 
powder photographs fall in the sequence demanded by the face- 
centred cubic arrangement. An exam is given in the upper part 
of the accompanying reproduction, for a tungstate in which the 
alkaline earth comprises both barium and calcium in the atomic ratio 
2:1. The value of the lattice parameter for this compound is 
approximately 8-38 kX. 

With other members of the group, for example, tri-calcium tungstate, 
the X-ray diffraction pattern (lower part reproduction) is of con- 
siderable complexity, the principal lines being split and a number of 
extra reflexions ap ing. The pseudo face-centred cubic cell has 
a, ~ 8-0 kX., but the true structure is clearly distorted from cubic, 
probably to monoclinic or triclinic. 


z = as — 

5 = 3 23 
.™ s 8H 8s 8 3” 8 
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Parts of X-ray powder photographs ( Ka radiation, 19 cm. 
low, CasWOxg. 
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It is noteworthy that the structures of compounds containing more 
than one alkaline-earth ion, barium and calcium, or strontium and 
magnesium, for example, conform more closely to the ideal cubic 
symmetry than do the structures of compounds containing a single 
aikaline-earth ion. It appears that when the alkaline-earth atomic 
positions are occupied by two kinds of atoms of appreciably different 
jonic size, this allows packing of the other ions without much dis- 
tortion, and the lattice as a whole can assume an undeformed cubic 
mmetry. 
” It is hoped to publish these observations in greater detail at a later 


dat« 





H. P. RooksBy. 
E. G. STEWARD. 
Research Laboratories, 
General Electric Co., Ltd., 
Wembley. 
Jan. 22. 
! Bragg, W. L., “Atomic Structure of Minerals’. 
* Rooksby, H. P., Nature, 155, 484 (1945). 


Artificial Condensation Nuclei and Relative Humidity 


WORKING at Heidelberg, during 1942-44, I have investigated the 
change in size of artificially produced condensation nuclei with varia- 
tion of relative humidity, by measuring the diminution of conductivity 
of air through ion-adsorbing suspensoids in a chamber ionized by 
gamma rays. A differential compensation method was used, the prin- 
ciple of which was first indicated by Greinacher in Switzerland in 1922. 
The results enabled a new examination to be made of the theory of 
the wth of solution nuclei with relative humidity, commonly 
associated with the name of Norwegian scientific worker Koehler. 
I have been able to show that, contrary to the accepted view, sub- 
stances of different hygroscopic power, namely, strongly hygro- 
scopic, less hygroscopic and non-hygroscopic particles, show very 
different behaviour. Compared with the extreme importance of 
the individual chemosorptional hygroscopicity, other character- 
istics do not seem to influence considerably the growth of the nuclei 
with relative humidity. Salt nuclei generally showed no tendency 
to crystallize even at low humidities. 

Details of this work will be published as soon as possible. 

NAVINKUMAR DALAL. 

Dantestr. 25, 

Heidelberg. 


Neutron and Negative Proton 


ABOUT a year ago, I proposed a method of detecting the decay 
of the neutron’. | he it has been reported that Kapitza has, 
in the course of the analysis of cosmic ray spectra, discovered the 
negative proton. Whether this news is true or not, it is quite reason- 
able to suppose that a free neutron has also the probability of being 
8+ radioactive*, thus producing a negative proton. This process 
would, of course, occur only if the mass of the negative proton is 
smaller than that of the neutron. To detect the existence of this 
negative proton, one may apply the method similar to that pro 

in my previous note and then search for the 6+ rays. If the tive 
proton is the anti-particle of the ordinary proton, the annihilation 
process might be expected to occur with the emission of one or two 
photons of energy about 10° eV. These photons will, on encountering 
the wall of the containing vessel, produce electron showers of a con- 
siderable number of particles which may easily be detected by using a 
counter-controlled cloud chamber arranged in usual ways. These 
showers can very easily be distinguished from the showers of cosmic 
rays since we know that the latter are mostly in downward directions. 


K. C. WANG. 
De ment of Physics, 
Nationa) University of Chekiang, 
Meitan, K weichow. 
Dec. 3. 

Wang, K. C., Nature, 155, 574 (1945). 

* The suggestion that possibly a free neutron might be #+ radio- 
active was made in a speculative paper by Gamow (Phys. Rev., 45, 728; 
1934).— EDITORS. 


Gravitational Data from the Nan Shan Range 


STUDYING the gravitational data obtained in the front of the Nan 
Shan Range, China, interesting facts pertaining to the crustal structure 
of the earth are revealed. The gravimetric survey was not primarily 
carried out for this academic purpose. The geodetic results are never- 
theless interesting. The variation of the gravitational acceleration 
was measured by static gravity meters with a sensitivity of 0-1 milli- 
gal, and the elevation of the stations was determined by a transit 
to within a few feet. 

The gravity variation of long linear traverses, after reduction to 
one common latitude (Agq), is plotted separately against the eleva- 
tion of the stations. Then we find that the isostatic compensation 
and the free air reduction of the elevation fit well in front of the main 
range. Beyond a sharp boundary, however, the picture changes. 
Usually the Bouguer reduction becomes the controlling factor. 

In the accompanying figure is shown a typical example. The gravity 
anomaly and elevation along a traverse across the fanning slope 
of the mountain down to the extensive expanse of the desert below 
are plotted in solid dots. In this particular case the sharp transition 
occurs at thirty miles from the thrust zone of the main range. There- 
fore the crust of the earth seems here to be blocky in nature. 
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Our data also confirm the current conception that minor land 
features like the front range, which may be thirty to seventy miles 
in base and more than 1,500 ft. above the surrounding country, 
is not even slightly compensated in isostasy. In the same ‘ 
the circles represent the data of a side traverse up the slope of such 
a front range. It appears that this kind of sensitive criterion can be 
usefully employed in geographical and physiographical classifications. 

WENG WEN-Po. 


Kan-su Petroleum Administration, 
Su-chow, Kan-su, China. 
Dec. 14. 


Action of Tyrocidin and Detergents in Liberating Amino-Acids 
from Bacterial Cells 


THE estimation of amino-acids by the amino-acid decarboxylase 
technique’ provides a means for the investigation of the amino-acid 
content of the internal environment of bacterial cells. If 1 ml. of a 
thick washed suspension of S. facaliz grown in casein digest 
medium is placed along with 1-5 ml. phosphate buffer pH 6-0 in the 
main cup of a Warb manometer and 0°5 ml. lysine decarboxylase 
preparation tip; in m a side-bulb in the usual way, there is a 
small output of carbon dioxide of magnitude depending upon the 
degree of washing of the cells and corresponding to the amount of 
lysine carried down with and adsorbed on the surface of the cells 
(see curve labelled ‘intact cells’). If a further aliquot of cell suspension 
is treated in such a way as to disintegrate the cells, either by mech- 
anical shaking with glass beads* or by immersion in a boiling water 
bath for 10 min., ore the addition of the enzyme, the amount of 
lysine assayed increases markedly (curve labelled ‘boiled cells’). 
The difference in the quantities of lysine measured with the intact 
cells and with the disintegrated cells corresponds to the lysine liberated 
from the internal environment by disruption of the cell-wall, through 
which the enzyme cannot pass. Investigation of the amount of such 
lysine contained in the internal environment of the cells shows that 
its concentration depends upon that existing in the external environ- 
ment, the ratio of the internal to external concentration varying from 
2-3 for external concentrations of the order 0-02 M to approximately 
20 for external concentrations of the order 0-001 M. 

In this way it can be shown that lysine and glutamic acid exist 
in a free state in the internal environment of S. faecalis cells and that 
the internal concentration is markedly greater than the external. 
It can be shown that lysine diffuses freely into the cell from the 
external environment, but that the passage of glutamic acid across 
the cell-membrane requires energy which can be supplied by the 
simultaneous fermentation of glucose, etc. When cells containing a 
high internal concentration of lysine and glutamic acid are suspended 
in distilled water or an isotonic salt solution, there is no loss by 
diffusion of this internal amino-acid over 48 hr. at 4° C. Full details 
of these investigations will be published shortly’. 

Hotchkiss‘ has shown that treatment of bacterial cells with tyrocidin 
or certain detergents results in a leakage into the suspending fluid 
of nitrogenous and phosphorus-containing substances. It seemed prob- 
able that the nitrogenous substances included amino-acids. Accord- 
ingly, suspensions of S. faecalis cells grown in a casein-digest medium 
and consequently containing an internal concentration of 0-05-0-06 M 
free lysine and a similar concentration of free glutamic acid, were 
suspended in distilled water in the presence and absence of tyrocidin 
prepared from tyrothricin by the method of Hotchkiss and Dubos*. 
After 2 hr. at 37° C. the cells were centrifuged down, washed and the 
internal concentrations of lysine and glutamic acid assayed as de- 
scribed : no loss had occurred in cells suspended in water alone, but 
cells suspended in suitable concentrations of tyrocidin contained no 
free lysine or glutamic acid in the internal environment. 
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LIBERATION OF LYSINE FROM INTERNAL ENVIRONMENT OF 
STREPTOCOCCI. 


The rate of liberation of these amino-acids under the influence of 
tyrocidin can be demonstrated as in the accompanying graph. The 
interna! concentration of lysine in a cell-suspension containing 45 mgm. 
dry weight S. faecalis cells/ml. was assayed as usual. In three further 
manometers the lysine — carbon dioxide output was followed with the 
intact cell suspension as substrate until this had ceased after 10-15 min.; 
amounts of tyrocidin corresponding to 1-0, 0-6 and 0-3 mgm. tyrocidin 
hydrochloride respectively were then added from a second side-bulb. 
An immediate evolution of carbon dioxide took place, showing the 
very rapid liberation of lysine from the cells after the addition of 
tyrocidin. 1-0 mgm. tyrocidin resulted in the liberation of all the 
internal lysine as assayed in disintegrated cells; the curve shows 
that the smaller quantities of tyrocidin resulted in the liberation of 
correspondingly smaller amounts of lysine. The curves suggest that the 
smaller quantities of tyrocidin liberate all the internal lysine from a 
proportion of the cells ; this is confirmed by the addition of further 
amounts of tyrocidin after the evolution of carbon dioxide ceases, 
when the residual lysine is liberated. Addition of further tyrocidin 
has no eftect in the manometer to which 1-0 mgm. has already been 
added. 

The cytolysis produced by tyrocidin occurs very rapidly and there 
appears to be a quantitative relation between the amount of tyrocidin 
added and the number of cells lysed. The lytic effect is sufficient 
to explain the bactericidal action of tyrocidin, since in these experi- 
ments 10° cells are lysed by 1-0 mgm. and 10* cells by 0-1 mgm., while 
the amounts of tyrocidin necessary to sterilize cells in culture is found 
to correspond to 0-1 mgm./ml. for 10° cells/ml. or to 0-001 mgm./ml. 
for an inoculum of 10* cells/ml. Similar curves to those shown in the 
figure are obtained if the experiment is repeated in acetate buffer at 
pH 4-5 using the glutamic acid decarboxylase for the estimation of 
internal glutamic acid. It follows that neither the lysine nor the 
glutamic acid decarboxylase is inhibited by concentrations of tyrocidin 
up to 0-3 mgm./ml. under these conditions. on 

Repetition of these experiments with other antibiotics shows that 
similar results are obtained with approximately the same quantities 
of cetyl trimethyl ammonium bromide or Aerosol O.T. No such 
effect can be demonstrated with gramicidin, sulphathiazole, acriflavin 
or penicillin. A suspension of 10° cells/ml. requires 1-0 per cent phenol 
for sterilization in 30 min., and phenol in t concentration can be 
shown to release glutamic acid from the cells in the above manner. 
The lysine enzyme is inactivated by this concentration of phenol, 
but investigation of the lysine content of cells centrifuged out of 
1-0 per cent phenol and washed prior to assay shows that the internal 
lvsine has also been liberated. The bactericidal action of phenol would 
also appear to be due to disruption of the cell-membrane. 

ERNEST F. GALB. 
E. SHIRLEY TAYLOR. 

M.R.C. Unit for Chemical Microbiology, 

Biochemical! Laboratory, 
Cambridge. 
Jan. 30. 
‘ Gale, E. F., Biochem. J., 30, 46 (1945). . 
* Curren, H. R., and Evans, F. R., J. Bact., 43, 125 (1942). 
* Gale, E. F., in preparation. 
‘ Hotchkiss, R. D., “Advances in Enzymology’’, 4, 153 (1944). 
’ Hotchkiss, R. D., and Dubos, R., J. Biol. Chem., 141, 155 (1941). 
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Oxidation of Sulphur Dioxide During the Slow Combustion 
of Carbon Monoxide 


IN many high-temperature oxidations, atomic oxygen has n 
postulated as playing a part in the development of reaction chains, 


and there is need of techniques which can give independent prow! of 


their existence. Gaydon' has described a technique involving the 
introduction of nitric oxide to flames in which the presence of oxy ven 
atoms in the flames is revealed by the yellowish-green emission 
observed due to the association reaction 


NO + O = NO, + Ar. 


Recently, it has been suggested* that the oxidation of sulp)wr 
dioxide added to carbon monoxide-air, hydrogen-air and methan: , ir 
flames respectively takes place through reaction with oxygen atoms 
formed in the combustion processes. The presence of a few parts per 
million of sy trioxide in combustion gases can be demonstrated 
qualitatively by observing the extent of sulphuric acid mist formation 
when the gases come into contact with water, and this technique jas 
been extended to a study of the oxidation of sulphur didxide during 
the slow combustion of carbon monoxide - oxygen mixtures. 

A flow method was used in which a CO + 30, mixture containing 
1 per cent sulphur dioxide was passed at a rate of 400-500 « a 
minute through a heated Pyrex tube, 3 cm. in diameter and 30 
in length. The gases were supplied direct from cylinders and were 
used undried, the water vapour content being about 0-09 per cent 
by volume. The temperature of the tube was raised at a steady rate 
of 5° C. a minute and the products of combustion were bubbled through 
water, any mist formed being observed in the bubbler. 

No mist formation was observed until 600° C. was reached ; there- 
after it increased in intensity through the ‘cool flame’ region arown:d 
620° C. up to the ignition temperature; in the course of the first 
few runs this fluctuated slightly, but a steady value of 665° C. was 
finally obtained under these conditions. The growth in mist forma- 
tion with increasing temperatures became so reproducible in successive 
runs that eventually it was possible to predict when ignition was 
about to take place. 

In view of the well-known catalytic effect of water vapour on the 
oxidation of carbon monoxide near the upper limit***, some experiments 
were carried out on the influence of water vapour on the formation 
of acid mist. As the water vapour content was increased, mist forma- 
tion set in at lower temperatures, but the ignition temperature was 
altered only slightly, as the accompanying table shows. 








Temperature of 
mist formation 
°C.) 


Ignition 
temperature 
¢° C.) 


Water vapour 
(% by volume) 


0-09 600 665 


0-20 585 665 
0-80 560 660 
1:50 520 660 





Subsidiary experiments showed that this increase in sulphur trioxice 
content in the water-catalysed oxidation was not due to the influenc: 
of water vapour on the heterogeneous oxidation of sulphur dioxic 
which was found to be negligible under these conditions. 

The growth of active centres responsible for the oxidation of sulphur 
dioxide during the slow combustion of carbon monoxide, and the 
influence of water vapour on this, as shown by the above technique, 
have been confirmed quantitatively by measurement of the dewpoint 
of the gases; a detailed account of these results will be published 
shortly. The work forms part of a programme on the oxidation of 
sulphur dioxide in combustion sponsored by the Boiler Availability 
Sommittee. 


G. WHITTINGHAM. 
British Coa] Utilisation Research Association, 
Coombe Springs Laboratories, 
Coombe Lane, 
Kingston-on-Thames. 
1. 


Feb. 
* Gaydon, A. G., Proc. Roy. Soc., A, 183, 111 (1944). 
* Dooley, A., and Whittingham, G., Faraday Society General Dis- 
cussion on Oxidation held in September 1945. 
N., and Thompson, H. W.., 
Roy. Soc., A., 137, 87 (1932). 
*Topley, B., Nature, 125, 560 (1930). 
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New Iron Reagents for Alkaline Solutions 


It has already been shown' that there are under suitable conditions 
distinct colour reactions between metallic iron and strongly alkaline 
solutions of special organic compounds, for example, dithio-oxamide, 
oximinocyanacetamide, nitrosoguanidine, oxalylhydrazide. Because 
this reaction may be of value in studying the passivity and corrosion of 
iron in alkaline solutions, it was desirable to find still more compounds 
acting as ‘indicators’ and especially to find reagents that are more 
stable than those mentioned. Unfortunately, conditions hitherto have 
not permitted a careful investigation of this matter, but preliminary 
experiments indicate that a large number of substances have the 
desired properties. : 

In seeking for new reagents for this pempeee. it was found useful 
to try condensation products between hydrazides and 1,2-oximino- 
ketones. Amo the former, oxalylhydrazide, malonylhydrazide, 
semicarbazide, carbazide and nitroaminoguanidine have been 
used. The oximino-ketones tried were oximinoacetone and ethy! 
oximinoacetoacetate. The resulting compounds are most probably 
the simple oxime-hydrazones, since the condensation was carried out 
under rather mild conditions. Also reaction products of salicylic 
aldehyde with hydrazides have been tried. They seem, however, to 
be not so suitable for the purposes proposed as some of the oxime- 
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nydrazones. Several other ways of preparing reagents with similar 
properties and suggestions for their practical use will be published 
elsewhere. 





Part of this work was carried out at the Corrosion Laboratory of 
the late Prof. W. Palmaer. 
GUSTAV NILSSON. 
Vistmannagatan 71 B II, 
Stockholm. 
Jan. 24. 
Nature, 152, 189 (1943); Svensk Kem. Tid., 53, 81 (1941) ; 56, 295 
(1944 


Study of the Gonadotrophic Activity of the Hypophysis 
in situ 

Ix former years parabiosis of a castrated rat with an intact one 
.ys been used in this and other laboratories for the study of the gonado- 
trophic functional condition of the hypophysis in situ freed from 
svarian control, In the last four years we have made much use of a 
new method which allows the study of the gonadotrophic activity 
{ the castrate hypophysis on the animal’s own ovary. 

It is known from the pioneer work of Biskind' that w@strogens 
yysorbed from tablets implanted into the spleen of the rat are in- 


2¢ 


Fig. 1. SPLEEN GREATLY DISTENDED BY AN AUTOPLASTIC OVARIAN 
GRAFT. TEN MONTHS AFTER TRANSPLANTATION. * ¢. 
Fig. 2. A. PART OF SECOND OVARY HAS BEEN LEFT IN THE BODY. 
CORPORA ARE PRESENT IN THE GRAFT BUT NO BLOOD FOLLICLES. 
B. SECOND OVARY HAS BEEN REMOVED. SEVERAL BLOOD POLLICLES 
A AND B aT 2 MONTHS AFTER TRANSPLANTATION). C. AT 10 
MONTHS AFTER TRANSPLANTATION. THE LUTEINIZATION IS NOW 
OVERWHELMING, BUT RLOOD FOLLICLES ARE STILL PRESENT. 
ALL x 3. 


Liver 


@ 
irs 


Fig. 3. DIAGRAM SHOWING FUNCTIONAL RELATIONS BETWEEN 
THE OVARY AND THE HYPOPHYSIS IN EXPERIMENTS WITH INTRA- 
SPLENIC GRAFTS. 


(Estrogens are destroyed in the liver ; the hypophysis is freed from 

the ovarian control and behaves like that of a castrated animal. 

Consequently the hypophysis is able to stimulate ed the 
follicular development in the intrasplenic gra 





NATURE 


551 


activated in the liver. We have found that this inactivating faculty 
of the liver may serve in the guinea pig even as a defence against 
tumorigenic quantities of cestrogens absorbed from the spleen in the 
course of several months**. (Estrogens absorbed from an ovary 
grafted into the portal field are also inactivated‘. 

When working with intrasplenic autoplastic ovarian grafts in guinea 
pigs we have pen: two relevant facts: (1) The ovary ‘takes’ 
in the spleen in no less than 90 per cent of animals and survives 
indefinitely ; the graft was found in full follicular development in 
150 out of 162 cases, some of which were subjected to necropsy 10 and 
even 22 months after transplantation. (2) The intrasplenic ovarian 
graft behaves, when the other ovary is absent, like an ovary which is 
subjected to the action of injected hypophyseal or placental gonado- 
trophic hormones. 

A striking feature of the autoplastic ovarian graft in the castrated 
guinea pig is its enormous increase ; the spleen appears greatly dis- 
tended by the graft (Fig. 1). The increase is due, at the beginning, to 
cystic blood follicles (Fig. 2B) which can be recognized by the naked 
eye when cutting through the spleen fixed in Bouin’s fluid. The blood 
follicles may attain a diameter of about 2-8 mm. (average of a normal 
tertiary follicle is 1 mm.). Blood follicles are absent in the normal 
ovary of the guinea pig; they may be found very exceptionally in 
an intrarenal graft. On the contrary, they are almost always present 
in the intrasplenic graft. 

The functional relations between the ovary and the hypophysis 
in similar experiments can best be expressed in a diagram (Fig. 3). 
It is, so to say, the Aschheim-Zondek or Friedman test in the guinea 
pig, but made with the hormones of the animal’s own hypophysis 
in situ. 

If one of the ovaries, or part of an ovary, is left at its normal place 
and the other is grafted into the spleen, the graft also ‘takes’, but no 
blood follicles are produced (Fig. 2A). If estrogen is administered to 
a castrated anima! with an autoplastic intrasplenic ovarian graft, 
production of blood follicles is also inhibited. 

At 61-70 days after transplantation, blood follicles were found 
in 2] out of 22 grafts, while at 303 and 654 days they were present 
in 6 out of 9 cases. On the contrary, luteinization was in the beginning 
considerably inhibited, but overwhelming in older grafts (Fig. 2). 

Our experiments show definitely that the gonadotrophic hyper- 
function of the hypophysis freed from the ovarian control persists 
for twenty-two months. It is for the moment not possible to give a 
plausible explanation for the remarkable change of the ovarian picture 
occurring with time. If this change is not due to an intrinsic ovarian 
factor, it would mean that the functional pattern of the hypophyseal 
gonadotro-hyperactivity may change, though always persisting, in 
this long period of time—twenty-two months is about a third of the 
life-span of a guinea pig. Our results are thus contrary to the conception 
of the gonadotrophic antihormones. 

A detailed description of our results will be given in a joint paper 
with Drs. H. Ponce de Léon, E. Woywood and O. Gay in Rerue 
Canadienne de Biologie. 1 acknowledge the support of the Jane Coffin 
Childs Memorial Fund for Medical Research and the Ella Sachs Plotz 
Foundation for the Advancement of Scientific Investigation. 

Other problems referring to the hypophyseal and gonadal! relation- 
ship are also under investigation with intrasplenic ovarian grafts. 

ALEXANDER LIPSCHUTZ. 

Department of Experimenta! Medicine, 

National Health Service, 
Santiago de Chile. 
Jan. 10. 


' Biskind, G. R., Endocrin., 28, 894 (1941). 

* Lipschiitz, A., and Acufia, L., Revue Canad. de Biol., 3, 96 (1944). 

* Lipschitz, A., Quintana, U., and Bruzzone, 8., Proc. Soc. Exp. Biol. 
Med., 3%, 43 (1944). 

* Golden, J. B., and Sevringhaus, E. L., Proc. Soc. Exp. Biol. Med., 
39, 361 (1938). 


Resorption of Glucose from the Small Intestine of Alloxan- 
diabetic Rats 


HITHERTO it has been very difficult for technical reasons to observe 
the resorption of sugar from the intestine of diabetic animals with 
and without insulin. Such investigations are now much facilitated by 
the possibility of producing diabetes in animals simply by injecting 
them with alloxan. As we know already a lot about sugar resorption 
from the small intestine, it may thus be possible to get a deeper insight 
into diabetic disturbance of the metabolism. 

We produced diabetes in our animals (rats) by a single injection 
of 15 mgm. alloxan per 100 gm. body-weight'. The resorption was 
observed 7-10 days later. The degree of diabetes was measured by 
the quantity of urine and sugar (10-110 c.c. urine corresponding to 
0-2-9-0 gm. sugar) daily secreted. Some of the animals with the 
highest secretion of sugar received 24 units of insulin each three days 
before the resorption experiment was carried out, and on the day of 
the experiment only 8-12 units three hours before. In order to avoid 
a hypoglycemic shock, we injected 1-5-2 c.c. of an isotonic solution 
of glucose subcutaneously an hour and a half before the experiment. 
In order to have still a high glycosuria or hyperglycemia at the moment 
of the experiment, we withheld food from the animals only for 16 
hours before the experiment instead of the usual 24 hours. Then we 
injected 3 c.c. of a 10 per cent glucose solution into a rinsed part of 
the small intestine, 30 cm. long, under urethane narcosis. After 
30 minutes we measured the quantity of sugar still present in the 
intestine by Bertrand’s method. 

Under these conditions norma! rats resorbed on the average 115 mgm. 
of the injected 300 mgm. of glucose. In the rats made diabetic by 
alloxan, the quantity of sugar resorbed fluctuated between 115 mgm. 
in the cahnel with the least secretion of sugar to 245-5 mgm. in the 
most diabetic animal. The diabetic rats treated with insulin resorbed 
on the average, however, only 127-5 mgm. The acceleration of sugar 
resorption produced by diabetes is thus cancelled by insulin. Rats 


with diabetes through dialuric acid showed similar conditions of 
resorption as the rats treated with alloxan. 














552 


Perhaps it will be possible by further pursuing these researches 
to learn something about the contribution of the endocrine glands 
to the diabetic disturbance of the metabolism. 

L. Las@t. 
H. Vo@rt. 
Department of Physiology, 
Nutrition Division, 
University, Fribourg. 
Jan. 21. 


' Last, L., Experientia, 1, 7 (1945). 


Thermostable Endotoxin of Rickettsiae 


Kligier and Oleinik' reported the presence of a labile toxin in yolk- 
sac cultures of Rickettsi#. The following experiments were designed 
in order to test whether the toxic effects of Rickettsim are wholly 
brought about by this labile toxin, or are due also to the action of a 
thermostable toxin. 

Rickettsiw suspensions were prepared as described by Kligler and 
Oleinik'. The micro-organisms were thrown down by centrifugation 
and suspended in saline at a concentration of at least 6 x 10* micro- 
organisms per c.c. of suspension. The suspension was then heated for 
two hours at 100° C. 

The following effects were produced by heated suspensions of 
R. prowazeki or R. mooseri in rats ng 25-30 gm. One hour 
after intra-abdominal injection of 0-5-1-0 c.c., there was a drop of 
body temperature to less than 35-0°C. as observed by Zahl and 
Hutner* after injection of Gram-negative organisms into mice: a 
further effect induced by the same injection was decrease of liver 

lycogen. In one experiment the value for the controis ranged about 
2-5-3-0 per cent, while the corresponding value for rats treated 
with Rickettsia was 0-7-1-0 gm. per cent. Cameron, Delafield and 
Wilson’® found a similar change in rate which were injected with a 
toxic fraction of monella i ium. In guinea pigs, leucopenic 
reactions occurred 1 hour after an intraperitoneal injection of 1 c.c. 
of the Rickettsia suspension. The observed decreases in the numbers 
of the white cells were of the order of more than 50 per cent of the 
values found at the beginning of the experiment. In this effect, 
Rickettsie resemble Gram- tive micro-organisms*. The Schwartz- 
man* technique applied to Rickettsi# revealed neither the pre- 
pari nor the injury-producing factor. The results of a typical 
expe t are tabulated below : 





Size of skin lesion at site of -— 7 











Agent used for injection after intravenous injection 
skin preparation 
R. prowazeki Proteus X 19 

Proteus X i9 No reaction 60 mm. x 35 mm. 

S. dysenteria am - 30, x2 , 

Myc. butyricum a o 10, xil0,, 

Cor. zerose 9 a No reaction 

R. prowazeki a 2 » ” i 
3 x 10° mi nisms heated at 100° C. for two hours were injected 


cTO-orga. 
intracutaneously to effect skin preparation. At least 2 x 10° micro- 
organisms were used in the intravenous injection. The experiments with 
Rickettsie were also performed with twice this number of micro- 
organisms, but again yielded negative results. 
Summarizing, it can be said that although Rickettsie contain 
neither the prepa: nor the injury-producing factors of Schwartz- 
man, they are capable of eliciting most of the endotoxic effects that 
are usually produced by Gram-negative Eubacteriales. 
L. OLITZKI. 
E. OLEINIK. 
J. W. CEACEKES. 
A. KUTZENOK. 
University-Hadassah = Laboratory, 
ay yeiene, 
ebrew University, 
Jerusalem, 
Jan. 8. 
* Kligler, I. J., and Oleinik, E., Nature, 154, 462 (1940). 
* Zahil, P. a, and Hutner, 8. H., Proc. Soc. Exp. Biol. and Med., 56, 
156 (1944). 


* Cameron, G. R., Delafield, M. E., and Wilson, J., J. Path. and Bact., 
51, 223 (1940). 

* Olitzki, L., Avinery, Sh., and Bendersky, J., J. Immunol., 41, 361 
(1941) 


Schwartzman, G., “Phenomena of Local Tissue Reactivity” (Paul B. 
Hoeber, Inc., New York, 1937). 





Dose Control in Radiotherapy 


A Limrrep attack has been made on the problem of X-ray skin 
tolerance dose-levels as related to the size of the area treated and the 
extent of the non-irradiated neighbourhood. 

It was found in animal experiments’ that the severity of skin re- 
actions to X-rays depends on the size of the area irradiated, and by 
means of various devices (grid, sieve, anulus, etc.) it was shown that, 
the dose per unit area remaining unchanged, the reaction becomes a 
minimum when the normal tissues can exert their maximum protective 
role. A relationship of a function of the perimeter/area ratio and the 
dose required to produce similar degrees of reaction was surmised. 
Following lines d by L t 
du Nouy’ in the stu 
cube root of the perimeter/area ratio was 
endeavour to avoid permutation of d 





, & formula has also been 
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studied which, taking into account the area and its shape, would 4 
the relevant clinical data. : 

Detailed data will be published shortly. 

In radium therapy the dosage system of Paterson and Parker 
has withstood the test of clinical application. However, only the maxj. 
mum and minimum range of doses was suggested. The penumbra} 
zone of normal tissues outside the irradiated volume which exert 


an influence on the reaction, both by removing the tissue *molition 
products and by supplying nutritional fluids and contributing t 
repair, should be taken into account in the assessment of thie dose to 
be delivered. 

Introducing in the computation the shell area/volume ratio index, 
relative optimal effective dosage figures for volumes of different sizes 
and shapes can be obtained‘. 

In the treatment of malignant tumours, the maintenance of an 
efficient connective tissue is probably of no less importance than the 
delivery of a certain dose of radiation. This is in harmony wit) experi. 
mental] findings in genetics‘ showing that the effect of ionizing radia. 
tions on cells is not the whole story of the events leading to the resoly- 
tion of tumours, but that there are other concomitant physiological 
factors. Clinical data corroborate also the above statement 

The s ted approach allows the assessment of workable dosage- 
levels for different volumes of tissue without resorting to empiricism 
and leads one to consider the implanted volume not in an abstract 
way but as an integral part of the living body. : 

3. JOLLES, 

Radiotherapy Department, 

General Hospital, 
Northampton. 
Dec. 15. 
* Jolles, B., Brit. J. Radiol., 14, No. 159 (March 1941). 
* Lecomte du Nouy, J. Exper. Med., 29 (1919). 
ee oY and Parker, H. M., Brit. J. Radiol., 7 (Oct. 1934); 
1a ). 


* Jolles, B., Brit. J. Radiol., in the press. 
* Muller, H. J., J. Gen., 40 (1940). 





Concealed Phases in the Metamorphosis of Insects 


Work on the biology of insects is becoming more exact than 
formerly. Attempts are more frequently made to control with pre- 
cision some of the physical factors, particularly temperature and 
humidity ; and it is not uncommon to find that the mean and standard 
deviation are given of the temperature and duration of the various 
instars. In some instances, even the wave-length of the light to which 
the insects were ex: during the experiment is stated. This in- 
creasing accuracy not, curiously enough, resulted in a closer 
examination of some of the assum: ms that are universally made. 

In biological work in which the erent instars are distinguished, 
it is generally regarded as axiomatic that the shedding of the cuticle 
marks the end of one instar or stage and the beginning of another. 
Snodgrass‘ and a few others have directed attention to the fact that 
the beginning of a new instar does not date from the shedding of the 
old cuticle but begins when the old cuticle is loosened from the epi- 
dermis and a new cuticle is secreted th the old. The new instar 
thus invariably appears several hours to two or three days or more 
before the cuticle of the previous instar is shed. This fact should be 
kept in mind when 1, published figures for the duration 
of the larval instars, but is usually of no importance so long as it is 
er ay that the moults serve as convenient landmarks in the life 
of the larva. 


L2 L3 la Pp 





A pharate phases. 
pupal instar, as usually reckoned. 
= ‘prepupal instar’. 


The precise discrimination of the instars is, however, of considerable 
importance when dealing with the adult or imaginal stage. The ima,- 
inal stage of the Holometabola consists of two instars**, the first of 
which is known as the pupa and is oy spoken of as the pupal 
stage. The duration of the pupal or first imaginal instar is usually 
reckoned from the time the last larval skin is shed to the time the 
adult emerges from the pupal cuticle, and any activities between these 
moults, such as ling, crawling, or swimming, are attributed to 
the pupa. I think t the three examples given below clearly show 
that our conception of certain biological phenomena is fundamentally 
altered when the instars are more accurately defined. 

1. One beetle and a few flies are the only insects known to reproduce 

iogenetically. A gnat, Ten boiemicus Kieff., is unique in that 
t has*~’ a pwedogenetic pupa. imago may lay eggs a few minutes 
after shedding the papal cuticle, or it may fail to shed the effete pupa! 
cuticle and lay its eggs in the pupal case. The failure of the imago 
to shed its pupal cuticle cannot alter the fact that it is an imago at 
the time the eggs are laid, as is very clear from Zavrel’s’ figure. This, 
therefore, is an example of a parthenogenetic species and not a pxdo- 


etic one. 
7. According to Weber*, Imms’, and nearly all other writers, the 
pupe of the Megaloptera and Ne tera are able to walk and the 


pupe of the Trichoptera are able to m. In every case it is the adult, 
enclosed in the now effete pupal cuticle, that is crawling or swimming. 
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The pupa is capable of some limited movements owing to the fact that 
some aliomina! muscles are carried over from the larva. The muscles 
of the lees, however, are developed only after the cuticle is laid down 
and therefore lack the tonofibrillar attachments to the pupal cuticle, 
so that the pupa is quite unable to walk, swim or use its legs in any 





y. 
ci | Thousands of Insects have been recorded hibernating as pupe. 
Some of these no doubt do so; for example, some Pieridw. But a 
high percentage of the records are incorrect and refer, in point of fact, 
to adults enclosed in the effete a ma cuticle and not to pupe. 
In order to avoid circumlocution, the term ‘pharate’ (gapoc, cloak, 
s, pharata (cloaked), pharate) is proposed to designate the phase 
of an instar which is enclosed within the cuticle of the previous instar. 
The relation of the ‘prepupal instar’ of Imms* and others to the instars 
js shown in the figure, which represents only the usual sequence of 
moults in the Holometabola. 
H. E. Hinton. 
Department of Entomology, 
British Museum (Natural History), 
London, 8.W.7. 
Feb. 4. 


1§nodgrass, R. E., ‘Principles of Insect Morphology”’ 
'Miall, L. C., Nature, 58, 152 (1895). 

*Poyarkoff, E., Arch. Zool. Exp. Gen., 54, 221 (1914). 
‘Imms, A. D., “A General Textbook of Entomology”’ (1934). 
*Keilin, D., Parasit., 16, 240 (1924). 

‘Wigglesworth, V. B., ““The Principles of Insect Physiology’’ (1939). 
*Zavrel, J., Publ. fac. sci. Univ. Masaryk, Brno, 65, 44, Fig. 10 (1926). 
*Weber, H., “Lehrbuch der Entomologie’’ (1933). 

*Imms, A. D., “Outlines of Entomology”’ (1942). 
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Oogamy in the Brown Alga Halopteris 


SaUVAGEAU', from an examination of dried herbarium specimens, 
concluded that there was evidence that five species of Halopteris were 
oogamous, the best substantiated case being that of H. hordacea 
(Harv.) Sauv.**. No observations have hitherto been made on living 
plants of this species or on any of the other southern species sus- 
pected of oogamy. Using simple sea-water cultures, Sauvageau’s 
findings have been confirmed in an intertidal form agreeing with 
H. congesta (Rke.) Sauv. and in a species from deeper water, presum- 
ably H. funicularis (Mont.) Sauv. Both species are common on the 
Wellington shores of Cook Strait, and, although asexual plants greatly 
predominate, sexual plants have been found in both winter and 
summer. 

In both species the short-stalked oogonia and antheridia are borne 
dese together in the axils of branched laterals and are indistinguish- 
able in their early stages. The mature oogonium is white, faintly 
flecked with brown, and dehisces by an apical pore. The naked egg 
is slightly constricted during its passage through the pore, although 
asuming a globular shape when free (diam. ¢.100,4). The proto- 
plasmic contents of the antheridium remain white and much vacuolated 
until almost the full size (diam. ¢c. 120) has been reached. Then 
mecessive division of the contents takes place until the mature 
satheridijum, which is of a rich orange colour, contains a mass of 
rgularly arranged oblong protoplasts, each about 3 x 44; dividing 
valls, which are at first distinct, are later no longer evident. Dehiscence 
s apical, not through separate pores‘. The liberated sperms, which 
we colourless except for two or three dense chromatophores, rest a 
thort time before assuming active movement. In cultures dehiscence 





PORTION OF SEXUAL SHOOT OF Halopteris congesta (?), ISLAND BAY, 
WELLINGTON, NEW ZEALAND. AT THE BOTTOM A CLOUD OF SPERMS 
ESCAPING FROM AN ANTHERIDIUM; IN THE MIDDLE AN EMPTY 
OOGONTUM SHOWING AT THE TOP THE OPENING THROUGH WHICH 
THE BGG RESTING AGAINST THE BRANCH ON THE RIGHT WAS SEEN 
(Photo: W. White.) 


TO EMERGE. 
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occurs only in faty cease light. The actual sexual fusion has not 
been observed, but Ithy germlings develop when a culture contains 
but a branch from a single plant so that self-fertilization may be 
assumed. The zygote secretes a wall and, without much increase 
in size, quickly divides to form a brown cushion of small cells. Rhizoids 
grow out from one side, while the first erect shoot arises from the 
opposite side, although similar shoots may later originate from parts 
of the rhizoid system. The embryos agree closely with those found 
entangled in the sexual! spikes of H. hordacea and figured by Sauvageau'. 

Sporelings have been grown in culture from asexual plants of 
various species, including H. funicularis and H. congesta. he spore 
mass emerges through an apical opening in the unilocular sporangium 
and rests briefly before the zoospores (diam. ¢. 10) round off and 
swim away. In plants collected from drift or kept too long out of 
water, all or part of the spore mass may fail to separate into zoospores, 
but the multiple fusion reported by Clint* in hacelaria bipinnata 
was not observed. The clumped spores frequently become flattened 
and polygonal and then jointly form a basal disk much like that 
shown in Sauvageau’s figures of H. scoparia*, for which, however, an 
entirely different origin is postulated. 

Active zoospores soon come to rest, secrete a wall, and, as in S. 
bipinnata*, germinate to form a simple filament which when two 
months old may consist of as many as 30 cells, a few of which show 
longitudinal divisions. A few of the most advanced sporelings have a 
stouter uniseriate lateral arising from the primary filament. 

Chromosome counts have not yet been made, but the known facts 
are consistent with the theory that a diploid sporophyte bearing 
unilocular sporangia alternates with a morphologically similar haploid 
gametophyte bearing antheridia and oogonia. In related plants*’ 
reduction division has been shown to occur at the first division of the 
sporangium. The experimental confirmation of the occurrence of 
oogamy and the bulky embryo point to strong contrasts within the 
Sphacelariales and provide further links between that order and the 
oogamous Dictyotales. A more detailed and fully illustrated account 
is in course of preparation. 

Lucy B. MOORE. 
Botany Division, 
Plant Research Bureau, 
Department of Scientiftt and Industrial Research, 
Wellington, New Zealand. 


Jan. 17. 
* Sauvageau, C., ““Remarques sur les Sphacélariacées’’, 2, 321 (Paris, 
1904). 


* Fritsch, F. E., Ann. Bot., N.S., 7, 63 (1943). 

* Fritsch, F. E., “The Structure and Reproduction of the Alge’’, 2 
(Camb. Univ. Press, 1945). 

* Papenfuss, G. F., Bot. Not., 4357 (1934). 

* Clint, H., Publ. Hartley Bot. Lab., No. 3 (Liverpool, 1927). 

* Sauvageau, C., J. de Bot., 11, 2, 44 (1909) (not seen). 

’ Mathias, W. T., Publ. Hartley Bot. Lab., No. 13 (Liverpool, 1935). 


Golgi Apparatus by Phase Contrast Microscopy 

THE phase contrast optical system’ is little known in Britain, 
and not many observations** of biological material by means of it 
have been reported. The system enables many structural details of 
living cells to be seen without preliminary treatment of any kind 

Recently, one of us (A.T.B.) procured a condenser fitted with 
annular slit apertures and objectives 20 x , 40 x and HI 90 x equipped 
with }4-phase retardation disks from the Carl Zeiss works at Jena. 
This was fitted to a standard monocular microscope. 

It occurred to us that its application to cytological problems, with 
special reference to the Golgi apparatus, might yield some interesting 
results. This optical system was only available to us in this department 


for a few days, and for this reason the simplest cytological material 
only could be investigated, but the results obtained have been 
promising. 







Sc Pe 
o*te ne 
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LIVING UNSTAINED SPERMATOCYTES OF Lumbricus SHOWING 
NUCLEUS 4ND GOLGI APPARATUS AS SEEN UNDER THE PHASE 
CONTRAST MICROSCOPE. (x c. 1,000.) 











it is well known that im fresh urefsined preparations of the male 
rm cells of many invertebrates’ the Golgi = is faintly visible. 
‘resh unstained smears of semina! vesicles of Lumbricus were exam- 
ined under HI 90 x objective. With the ordinary oi] immersion lens 
the Golgi apparatus can just be seen as a bright area in close apposition 
to the nucleus. Under the phase contrast system, however, the Golgi 
apparatus stands out as a quite black structure comparable with the 
cytological picture obtained by the Weigl or Kolatchew methods. 
In spermatocytes the Golgi apparatus appears as a typica] sphere 
with a light centre comparable with the osmiophile and osmiophobe 
regions of the ‘classical’ apparatus. In spermatids it can be seen as a 
—_. flattened crescent resting on a clear sphere closely applied to the 
nucieus. 
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In all these stages the nucleus and nucleolus are ae visible, 
and in dividing cells the chromosomes appear as dark, rope-like 
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Manganese Toxicity Affecting Crops on Acid Soils 














structures. These observations have been repeated on the spermatids THR recent letter from Wallace, Hewitt and Nicholas’ on th» effects 
of the mouse. The Golgi apparatus appears as a dense binek: crescent of soil nee on growing Toxtelly wich have bring forward some 
resting on a definite clear area closely applied to the nucleus, Apart soite t | mt nay uae manne Thee which have occurred 01: arable 
from the acrosome, which was not visible, the cytological picture is = ‘i. a rgawige ~Lt _~ Wallace, Hi 
. tt 
eimilar to that figured by Gresson® in Kolatehew la a -—¥ Nicholas came to the conclusion that the characteristic ‘flel idee 
Roza P. JONES. leaf symptoms of runner beans and caulifiowers are due to toxicity 
J. D. SMYTH of manganese, though a low level of calcium supply may acvravats 
Department of Zoology mene its effects. The aluminium treatments in the experiment id no 
Gobventie of Leeda.” effect on symptoms. re he past five years we have inve='igated 
Dec.12. some twenty-five cases of damage to fleld crops which have proved 
“ ; — y . on analysis to be associated with a very high concentration of map. 
' Zernike, F., Z. tech. Phys., 165, 454 (1935). ganese in the leaves of the plant. Examination of the soil ha lwave 
+ 9 = —, Fk eae revealed a low pH value and a high concentration of excharveable 
ox ire, Manganese. 
* Burch, é. R., and Stock, J. P., J. Sci. Instr., 19, 71 (1942). Soil and plant analyses for eleven cases in which both sets of data 
* Bosshard, E., Rev. Brass., 55, 131 (1944). are available are given in the accompanying table. Each pair of con- 
* Richards, O. W., Nature, 154, 672 (1944). trasted samples comes from the same field. The affected soils are 
’ Hibbard, H., Quart. Rev. Biol., 20, 1 (1945) characterized by a low pH (below 5-0 in eight cases) and ch ex- 
* Gresson, R. A. R., Proc. Roy. Soc. Edin., B, ‘61, 197 (1942). changeable manganese content. 
While the exchangeable manganese of normal arable so f pH 
values 6-0-6-5 averages 15 p.p.m. and constitutes but a smal! fraction 
EFFECT OF SOIL ACIDITY ON MANGANESE IN THE SOIL AND IN THE LEAVES OF THE PLANT. 
| Analysis of air-dry soil 
- Total = Analysis of ove n-dry 
‘ . H Exchange- Readily ota leaf | materia! 
Crop and place ? able reducible reducible -_- - nail 
| Mn (p.p.m ) Mn (p.p.m.) Mn (p.p.m.) | Mn (p. DP. m. n.) Cat » (%) 
_ [A 56 | 160 260 880 =| =| 5900 444 
1. Kale. Abbot’s Langley, Herts. 1A 60 75 265 875 | 430 ( 
> fA 47 182 560 980 5070 5-8 
2. Kale. Stretton Sugwas, Hereford \H 63 16 560 1080 163 > 
Swede. Holsworthy, Devon {4 3 +4 2700 alg 
e - A 590 120 142 570 1670 2-4 
4. Lettuce. re, Herts. {i 7 | 43 298 580 360 
ee | > 
: —_ A 5-6 113 300 670 2160 2-9 
Sugar beet. Scotter, Lincs. | {4 3 4 i 14 460 560 113 2 -§ 
Riel tN lorfolk | fa 446 50 230 390 =| 2690 2 
Sugar beet. N. Burlingham, Norfolk H 5-0 16 235 420 | 1490 2-4 
~ > 2 RR 9 ‘ 25 
Sugar beet. Earleston, Berwick 4 &% 24 A sos = - 
@ J 6 270 250 895 | 2290 2+ 
Sugar beet. Upton, Pembroke .. 4 ‘3 13 4 eee _ 20 
9. Potato. Harpenden, Herts. ee A 446 480 520 11300 3-4 
Cov | A 46 112 110 27 4320 5-9 
10. Potato. Coven, Staffs. 8 | H 5-4 32 142 310 610 4-6 
re. =o 222 618 1870 7050 1-1 
11. Potato. Ashridge, Herts. # 50 | 130 800 1750 3430 1-5 





A = affected; H = healthy. 


Formation of Aggregations of Glaucoma pyriformis Kahl by 
Means of Phenanthraquinone and Other Substances 


PHENANTHRAQUINONE has been shown by Powell' to be an inhibitor 
of the growth of Twort carcinoma and by Jones* as a potent inhibitor 
of root growth. In the course of similar work on the growth of cultures 
of Glaucoma pyriformis, it was observed that if a few drops of phen- 
anthraquinone solution were added to a culture in a watc tch-glase, the 
individuals collected into a tions which are clearly discernible, 
against a dark background, as c mscribed, whitish areas. 
An aggregation seemed to start by the random meeting of a few 
individuals which remained in rand gy! to one another. There 
is the possibility that, when sta an aggregation had become a 
field of attraction to individuals outside. 
Adjacent to the floor of the watch-glass the individuals of an aggre- 
gation were crowded together, merely jostling one another, while 
above these was a zone of freely swimming, active individuals. An 
wogerment zone usually contained fewer, relatively inactive organisms. 
here is no doubt that by the collective efforts of the individuals 
within an aggregation, mutual protection against the lethal) action of 
the phenanthraquinone was obtained. Those which failed to enter 
@n aggregation were soon killed. If aggregations were broken by 
stirring, they could reform; but in the mean 
again succumbed to the phenanthraquinone. After a pe 
undisturbed aggregations could once more disperse without fatality 
but reformed on addition of more nthraquinone. 
Aggregations were produced with a number of quinones tried and 
were also formed spontaneously in some old . The use of 
‘selective’ enzyme inhibitors produced no conclusive results, although 
with sodium arsenite the individuals swam backwards, an effect due, 
no doubt, to the monovalent cation****. 
R. ForBEs JONES. 
H. G. BAKER. 
Department of Biology, 
Hosa Research Laboratories, 
Sunbury-on-Thames. 

* Powell, Nature, 153, 345 (1944). 

* Jones, Nature, 154, 828 (1944). 

* Jennings, ‘‘Behaviour of the Lower Organisms” (New York, 1906). 

*Mast and Nadler, J. M 43, 105 (1926). 

* Merton, Pflfig. Arch. ges. hysiol.., 198, 1 (1923). 





of the total reducible manganese, the toxic soils contain between 13 
and 41 per cent of total reducible manganese in the exchange- 
able form. In contrasted pairs of soils the affected soil contains asa 
rule much more exchangeable manganese than the healthy soil. The 
readily reducible manganese content, determined by extracting soils 
with a salt solution containing hydroquinone, is either higher in the 
healthy soil than in the comparable affected soi: or else of the same 
order. The total reducible manganese extractable by an acid sulphite 
solution may be regarded as a measure of the total manganese capable 
of entering into the oxidation-reduction cycle of the soil. Most of the 
contrasted soils contain the same amount of this form. 

In green leaves the total manganese normally varies from 30 to 
500 p.p.m. of the oven-dry material, but on these acid soils it may 
reach several thousand p.p.m. Calcium, on the other hand, is normal 
and there is no indication of deficiency, except In case No. 11 (Ash- 
ridge), where the potato plants are on the verge of calcium deficiency. 

Comparing soil and nt analyses, pairs of samples which show 
big differences in —— } le soil manganese show also big differences 
in leaf manganese No. 6 the differences between the pair of 
soils and between the pair of plants are both small. At Ashridge 
(No. 11) the ‘healthy’ nts were by no means free from symptoms, 
and manganese is still high in both leaves and soil. 

This evidence seems to confirm the view of Wallace, Hewitt - 
Nicholas that in acid —y oe wy toxicity is an important factor 
in causing injury to pla Calcium deficiency may, of course, 
occur on acid soils, Ars in Sy one of these cases of excess manganese 


= there indication. in the oes anal of this deficien Lacki 
y figures for aluminium and remembering Wallace, Hewitt an 
Nicholas’s failure to observe any effect of aluminium on the plant, 


it seems reasonable to attribute the injury to the crops, largely at 
any rate, to -— oy toxicity. Soil analysis shows that it is the high 

concentratio the exchangeable form of manganese which is 
responsible for the high concentration in the leavés and thus for the 


damage to the plant. 
J. B. HALE. 
8. G. HEINTZE. 


ee ~ ~~ Station, 
en; Herts 
n. 25. 
1 Nature, 156, 778 (1945). 
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Practical Control of Wireworm with ‘Gammexane’ 


from the beginning of the War a considerable programme of work 
on the control wireworm by chemical means was —— by 
these laboratories. Following the discovery of the insecticidal] properties 
of the gamma isomer of 1.2.3.4.5.6-hexachlorocyclohexane (‘Gam- 
mexane’) in 1942", it seemed likely that the new agent might control 

worm attack. 
waner sboratory and small-plot work had established dosage rates 
that would not damage cereal crops, two small field trials were laid 
down in the autumn of 1943 and spring of 1944. Of these, the latter 
was most encouraging; the treated strips showed improved stands 
in relation to those of the controls, and the wireworm populations 
were definitely reduced. The autumn trial showed little wireworm 

ck in any strip. 
~ small field’ trials were sufficiently promising to warrant ex- 
tended trials in 1944-45, and accordingly sixteen trials, all on winter 
wheat, were laid down in the autumn of 1944 and thirty-one trials, 
mainly on oats, in the spring of 1945. Very considerable help in select- 
ing the sites was given by the war agricultural] executive committees 
and the provincial advisory entomologists, rticularly those of 
The fields selected for trials were with the highest 





Reading. _ hig 
, al populations, ranging from half to one and a half million 
larve (more than 5 mm. in length) per acre. Most of the fields were 


frst year after grass. 

Without exception, wherever the new insecticide was used, the 
treated strips showed excellent stands. As expected, in the case of 
the untreated strips, the observed wireworm injury in genera! mounted 
with increase in observed wireworm population. Some of the un- 
treated strips, in the worst cases, were practically bare. 

The chemical was applied in various ways, from which two may be 
glected on the grounds of immediate practical interest : (1) Prepara- 
tion broadcast as a dust and harrowed in just before or after sowing. 
®) Preparation in the form of a dust combine-drilled with the seed. 
In both cases the content of the gamma isomer in the dust was about 

25 per cent. The rates of application of dust fell in the range of 
1-4 ewt. per acre in the various trials. 

In general, it was found that a 65 per cent reduction in wireworm 
popwation followed the broadcast application of dust at the rate of 

ewt./acre (that is, 0°84 Ib. of ‘Gammexane’ per acre), while as much 
ss 50 per cent reduction followed the combine drilling of dust at the 
rate of 1 cwt./acre (that is, 0-28 lb. of ‘Gammexane’ per acre). 

The bulk of the trials were on cereals, as already mentioned, but 
three trials with Brassicw showed equally promising results. 

It is hoped to publish a full account of these trials elsewhere when 
al crop yield figures are available. Further trials are in hand to 
amplify the work ; but it is already clear, on the evidence available, 
that preparations based on this new insecticide provide, for the first 
time, practical and economic means for the control of attack by 


wirewormn. 
F. J. D. THomas. 
H. R. JAMESON. 
Imperial Chemical Industries, Ltd., 
Hawthorndale Laboratories, 
Jealott’s Hill Research Station, 
Bracknell, Berks. 


‘Slade, R. E., Chem. and Ind., 40, 314 (1945). 


Cobalt as a Preventive of ‘Pining’ in Cornwall and Devon 


UstiL recently, all evidence of the use of cobalt as a preventive or 
ure of ‘pining’ in sheep has been confined to Scotland'* and the 
orth of Endland’, although attention was directed in 1937* and 1938* 
to ‘pining’ and its possible connexion with low cobalt content of soils 
and pastures in Devon. During the past eighteen months, further 
stady has shown that the condition is fairly widespread on soils de- 
tived from granite and Old Red Sandstone grits in both Devon and 
Cornwall. 

In some parts of Cornwall, it is customary for farmers on the granite 
amas to own or rent a ‘change’ farm on soils derived from Middle 
Devonian shales to which the stock are sent for overwintering as a 
reventive of ‘pining’. Analysis of the soils and pastures from such a 
pair of farms gave the accompanying results : 


COBALT IN PARTS PER MILLION. 














| Soils Pasture 
Mean Range Mean | Range 
ining’ Farm | 0-033 | nil-0 -060 0-05 0-01-0-07 
‘Change’ Farm | 1-211 | 0°575-2°105 | O14 | O-11-0°16 
' 








In soils, this refers to cobalt soluble in 2-5 per cent acetic acid ; 
in pastures, to total cobalt. These figures are not comparable with 
those given in refs. 4 and 5, which referred to ‘total cobalt’, but are 
comparable with those given in refs. 1 and 2 and by Mitchell (ref. 6). 

In experiments carried out at the above ‘pining’ farm in Cornwall 
m the effect of cobalt administered as a drench giving 1 mgm. cobalt 
a day on preventing ‘pining’, the average live-weight increase of 
members of the control group over a period of three months (April 25- 
August 1) was 8-9 Ib., and of those receiving cobalt was 37-6 Ib., 
giving a difference of 28-7 Ib. in favour of those receiving cobalt. 
The most s fact was that during the last month of the trial, 
tighteen of the twenty control animals died while showing all the 
usual symptoms of Pains while all but one of the treated sheep 
remained Ithy. This constitutes the first authenticated instance 
of cobalt as a preventive of ‘pining’ in Cornwall. 

On Dartmoor, in a similar trial in which both groups of animals were 
dosed with phenothiazine, animals in the control group gained an 
average of 0-3 Ib. over a period of six weeks, while those receiving 
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cobalt in addition to phenothiazine gained a statistically significant 
average of 8-2 lb. a head. Further work has m and will be done, 
and will be published more fully elsewhere. 
J. B. E. Parrerson. 
The Laboratory, 
Dartington Hall Trustees, 
Totnes, Devon. 
an. 29. 


8 Stenest, i; Mitchell, R. L., and Stewart, A. B., Emp. J. Exp. Agric., 
, 145 (1941). 

* Stewart, J., Mitchell, R. L., and Stewart, A. B., Emp. J. Exp. 
Agric., 10, 57 (1942). 

* Corner, H., and Smith, A. M., Biochem. J., 32, 1800 (1938). 

* Patterson, J. B. E., Nature, 140, 363 (1937). 

* Patterson, J. B. E., Emp. J. Exp. Agric., 6, 262 (1938). 

* Mitchell, R. L., Proc. Nutrition Soc., 1, 183 (1943). 


A Climatic Index 


It is generally recognized that one of the most satisfactory single- 
value climatic indices in estimating the efficiency of rainfall for the 
purposes of agriculture and plant ecology is the Transeau ratio of 
precipitation to evaporation from a free water surface', or the Meyer 
ratio of precipitation to atmospheric saturation deficit’. 

It has been increasingly obvious to those making frequent use of 
these indices that a constant ratio rarely holds over a wide range of 
climate extending from the temperate regions to the tropics. The 
ratios appropriate to tropical conditions are generally lower than 
corresponding ratios for temperate conditions. 

A recent examination of a variety of data has made it possible 
to suggest a new index, namely, the ratio of precipitation to some 

wer of evaporation. That is, for constant edaphic conditions so 
ar as soil moisture relationships are concerned : 


Eu = é. 

Two examples may be given. The index has been found to hold 
for the climatic boundaries separating the four major soil zones of 
Australia as delineated in my map of 1944", when both rainfall and 
evaporation are taken as mean annua! values. 











Soil boundaries m I 
Between desert formationsand grey | 
and brown soils | 0-70 0-47 | 
| Between grey and brown soils and 
black and red-brown soils 0-70 0-92 


Between black and red-brown soils | 
and podsols 


| 0-70 1-70 


The second example is derived from the mean monthly records of 
the Rothamsted drain gauges as discussed by Crowther*. An equation 
with significant regression coefficients has the form 

D = 3:8! log P — 1-81 log BE — 0-05, 


where D is the drainage, P the rainfall and Z the evaporation from 
a free water surface as estimated from the saturation deficit. The 
regression can be expressed in the form 
P _ D+0-05 
Ee«7 3-84 , 
When drainage is nil, the value of the index is 1-03. 
J. A. PRESCOTT. 





log 


Waite Agricultural Research Institute, 
Adelaide. Jan. 21. 
' Transeau, E. N., Amer. Nat., 39, 875 (1905). 
., Chem. d. Erde, 209 (1926). 
* Prescott, J. A., Aust. Coun. Sci. Ind. Res. Bull., 177 (1944). 
* Crowther, E. M., Proc. Roy. Soc., B, 107, 1 (1930). 


Establishment of Beneficial Insects in Trinidad, B.W.1. 


TRINIDAD is a continenta)] island and, in contrast with oceanic 
islands like Fiji, Hawaii and Mauritius, affords an unfavourable bio- 
logical environment for the establishment of introduced insect para- 
sites and predators. The only beneficial species, apart from the honey- 
bee, which have become successfully established appear to be the 
thrips rasite, yscapus parvip is Gahan, and the Javanese 
beetle, Plasius javanus Erichson. 

- scapus parvipennis is a minute parasitic wasp which attacks 
various 


ies of thrips, including the cacao thrips, Selenothrips rubro- 
cinctus (Giard), an important pest of cacao in the West Indies, West 
Africa and Brazil. This parasite was introduced into Trinidad from 
the Gold Coast in 1935 by Adamson’, who gives an account of breeding 
in the laboratory and liberation in the field. Although it has been 
successfully established in Trinidad, no economic control of the cacao 
ey unfortunately resulted*. 

Plasius javanus is a beetle which is predaceous on the banana 
weevil borer, Cosmopolites sordidus Germar, an important pest in 
almost all banana- ng countries. Originally found in Java, this 
predator was introduced many years ago into Fiji, where it became 
established. Su uent introductions into numerous other countries 
have been made, but so far as I am aware it has only been established 
in Fiji, Queensland, Tahiti, Jamaica and Trinidad. The introduction 
into Queensland was made from Java several years ago, while that 
into Tahiti was made from Fiji in 1937 and appears to have been 
conspicuously successful**. The establishment in Jamaica was achieved 
by introductions from Fiji in 1937, 1°38 and 1939***, and that in 
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Trinidad resulted from a single introduction from Jamaica in 1942, 
which has not hitherto been reported upon. 

I was fortunate in ae able to visit Jamaica in 1942, and, with the 
kind co-operation of Mr. H. Edwards, Government entomologist 
in Jamaica, was able to witect adults of this predator, which were 
then sent to Trinidad by air express. In September 1942, on my 
return to Trinidad, liberations were made in banana fields heavily 
infested with the banana weevil borer. Subsequent recoveries of 
larvee ond adult beetles have been made on several occasions, the most 
recent in November 1945, and there can be no doubt that this bene- 
ficial predator is definitely established in Trinidad. It is uncertain 
how far the beetles have spread from the point where the original 
liberations were made, and it is too soon to predict what benefits 
are likely to accrue from their establishment. A fuller account of 
this work will be published elsewhere. 

E. McC. CaLLan. 


Entomology 
Imperial oe. yf Tropical "Agriculture, 
— - 


* Adamson, A. M., ‘on Agric. Trinidad, 13, 62 (1936). 

* Callan, E. McC., Bull. Ent. Res., 34, 313 (194 

* Edwards, W. H., Rep. Dep. Agric. Jamaica, 030-40, 18 (1940). 
« Edwards, W. H., a. Dep. Agric. Jamaica 1941-42, 9 (1942). 
* Lever, R. J. A. W + foe J. Piji, ll, 108 (1940). 

* Lever, R. J. A. W., Agric. J. Fiji, 15, 45 (1944). 


Nature of Time 


CERTAIN experiments carried out recently and detailed below a 
more likely to be of importance in connexion with the study of time 
than that of mental processes. 

Following the general — of J. B. Rhine’, 
were taken from a normal pa being 1 to 6 In each of four suits. 
These were shuffled and = ame ‘tn a pile, face-down. Each one was 
then taken in turn and its ‘value’ (1-6) guessed quickly and the guess 
written down. After 24 guesses the actual values were recorded in 
the adjacent column. 

Three scores were noted for each set of 24, recording the number 
of guesses which agreed with the card then held, the —_ which 
agreed with the card previously held and the number which agreed 
with the card next to come. These three scores will be referred to as 
A, B and C respectively. Those of type C are of particular interest. 

The experiment was repeated for 114 sets of 24, and the 100 sets 
from Nos. 15-114 are now considered. It will be noted that there are 
only 23 possible cases per set for the B and C scores. 


24 playing cards 


Total scores—100 sets 
B c 


NATURE 





April 27, 1946 vol. is 


Planck’s Radiation Formula: a Correction 


StNcE passing the proofs of my letter which appeared in ature 
of ‘April 20° I have found, as a result of a conversation with I). GJ 
Whitrow, that the conditions prescribed for the radiation 
admit of'a more general solution than that of Planck. Any 
of E = w)"-*/4 which satisfies the equation 


Sucne =1 


meets those conditions. It may be that dimensional or other dera- 


’ 
~ 





—_ 


tions will be found to tmpooe somewhat severe limits on the ‘orm of 
the function, and it would be possible to invoke the (purely macro. 
scopic and continuous) Wien’s law to limit n to the value 1/2. but gt 
the present stage the possibilities appear to be too numerous ¢ justify 
the statement that Planck’s law has been deduced on macroscopic 


grounds. This statement must therefore be withdrawn. 
What the work does is (1) to impose a new condition on the form 


of the radiation formula which rules out the Rayleigh—Je ins lay 
(9(&) = Gv*, mn = 9) and with it the classical atomic theory of which 
it is a necessary consequence ; (2) to admit the Planck formula ag 
possibility on grounds of continuity and so to invalidate th: emark 
of Poincaré’s referred to in the former letter; (3) to support the 
postulate of the thermal! relativity theory that the ‘frequency’ of 
light is subject to the transformation law for thermal time. The 
penultimate paragraph of the former letter concerning mic: —— 
and macroscopic laws, though I believe it to be true, can m 
find strong confirmation in the present work, but the last pa ous 
remains unaffected. 
HERBERT DIN Giz. 
aapertel Oe S.W.7. 
Apri 
* Nature, a 515 (1946) }. 
Meteorological Forecasts for Special Purposes 
“Weather ~~ Electric 


In the article in Nature of February 23 on 
Power Systems”, Mr. J. S. Forrest raises a matter which, I believe, 
merits close attention. I refer to the general oe y his par- 
ticular suggestion that electricity supply authorities should employ 
meteorologists with special knowledge of the requirements of the 

nisation concerned. 

ince arriving back in Britain at the beginning of the year, | have 
heard many complaints of the official daily weather forecasts. Six 
years of war-time experience with the Naval Meteorological Service 
leads me to believe that the basis for these complaints is similar to 


Nee A at . Pia PRs that commonly encountered in the Services. The essence of this is 
ne 2400 «385 374 452 400 383°3 that it is far easier to make accurate forecasts for specific purposes 
Deviation em. = + er and for specific users than to make general statements for a wide 
o 18-26 17°87 17°37 variety of users. One found extreme instances of this during the War, 
Deviation <1 <1 8-84 (chance say, - a when senior officers, for security reasons, were unwilling to take their 
o - oo" 16,000 meteorological officers fully into their confidence. The genera! informa- 
SCORE FREQUENCIES—100 SETS—C ONLY. 

Scores 0 l 2 3 t 5 6 7 8 Q 10 11 12 

Actual frequency 2 4 11 18 18 16 13 Q 7 os — 1 1 
Theoretica! (binomia!) 15 6-9 15°3 21-4 21-4 16°3 9-75 4°74 1-89 0-63 0-1 0-04 )-008 
+ 6 €7 £8 tion vouchsafed to the latter, in these cases, as to the “venue of an 
Actual frequency 31 18 a) operation was so misleading that their forecasts were to the recipients 
Theoretical frequency 17-23 7°48 2-74 even more It was repeatedly shown, on the other hand, 


In spite of low aggregates, the higher scores under A and B are 
as follow : 


< 6 £7 £8 
A 21 il 6 
Theoretical 19-04 9-1 3-53 
15 8 5 
Theoretical 17-23 7°48 2-74 


Theoretical frequencies are based on a binomial distribution, which 
occurs if the memory of the experimenter so ——- the guesses 
that each time there is a complete set of 4 x 6. In practice, the position 
falls between this extreme and the limit of the norma! distribution— 
which would give lower yy values ~~ the high scores. 


As a further observation on the C scores. guess of each set 
was red with the first card of = the folowing I, giving 
Correct : 13 out of 99. = 16-5, tion = — 3-5, o = 3-71. 
Sones re these figures with blocks of “1S from the ‘fall experiment 
(C scores only) pn = 19:17, om4 
Sets Cc Sets Cc Sets Cc Sets Cc 
15-19 20 40-44 «20 65-69 20 90- 94 27 
20-24 29 4549 2 70-74 18 95- 99 19 
25-29 26 0-54 48623 75-79 25 100-104 20 
30-34 19 55-59 2 80-84 27 105-109 27 
35-39 19 600-4 «= 85-89 2 110-114 23 


Set No. 65 is included as A 2, B 3, C 0, but it was found that if 
guesses were ———- with the next-card-but-two the score was 9 

= 383, 0 = 
Pine expertene experiments were carried out between August 1 and November 7, 
1945, in 14 se — ba They were not witnessed. Arrangements 
could be made for inspection of original data in London. 
A. T. ORAM. 

Belle Vue House, 
Devizes. 


Dec. 31. 


1 Rhine, J. B., “Extra-Sensory Perception” (London, 1935). 


that a meteorological officer a in a ship, and having full mutual 
confidence with his colleagues a: understanding of their problems, 
could give general satisfaction whereas wide statements issued from 
a base ——- cal office inspired little confidence. 

I suspect, however, that it is not only the nature of the problem 
itself, but Bale that of personnel. In war-time, there was employed a 
large band of ‘amateur’ m . These were of varying calibre, 
but i it is safe to say that a proportion were successful forecasters 
who were ‘amateur’ only in the sense that they would not have cared 
to accept employment in a State meteorological service. At the same 

they were often men of wide interests who, it must be said, 
sometimes had a better understanding of the users’ requirements than 
had many ‘professional’ meteorologists. In fairness to the ‘professional’ 
meteorologists (that is, those permanently employed by the State 
service), it must be said that there were standards below which they 
rarely fell, whereas there were inevitably a number of misfit ‘amateurs’ 
who proved themselves quite untrustworthy. 

Since practical meteorology inevitably involves a !arge-scale 
observing and communications organisation which is normally suited 
only to Government sponsoring, there is a latent danger in every 
country of initiative being tempered too much by over-attention to 
routine and ‘red tape’; promising meteorologists have been lost to 
the science for this very Teason. 

Mr. Forrest’s apm for co-o} tion between ‘private’ meteoro- 
logists and the State service woul be of great value to both, and to 
the science itself. It would encourage attention to aspects which 
have received relatively little attention, and it would probably lead 
to the develo; t of a type of talent which does not take kindly to 


the general State service. Not only electrical authorities but also 
agricultural rw harbour boards, transport concerns, buil 
pon ae me ~~ could well consider the value of instituting specia: 
meteorol rtments, and in particular of tapping the sources 
of demo ite t which will soon become available. 
F. H. W. GREEN. 
20 Lyndhurst Avenue, 
Kingskerswell, 
South Devon. 
Feb. 26. 
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NUTRITION IN BRITISH COLONIAL 
TERRITORIES 


UTRITION in British Colonial territories was 
N discussed at a conference arranged by the 
Nutrition Society and held at the London School of 
Hygiene and Tropical Medicine on March 2. The 
chairman, Colonel Walter Elliot, in opening the Confer- 
ance, commented on the magnitude of the problem and 
the diversity of conditions in the various territories. 

In his paper on “The Problem and the Principles 
Underlying its Solution”, Dr. B. 8S. Platt gave 
population figures for the Colonial territories and 
cited examples of the variety of conditions under 
which these peoples live. Recent estimates of the 
total population of the British Colonial Empire state 
that it exceeds 66 million. Hong Kong, with about 
1} million people in its small area, was contrasted 
with Nyasaland, where a population of similar size 
covers an area of 48,000 square miles ; these territories 
also illustrate the striking differences encountered, in 
that the former is almost entirely dependent on 
imported foods and the latter on subsistence agri- 
culture. 

The existence of a nutrition problem can be 
determined in two main ways: (1) from clinical and 
related data ; and (2) from a knowledge of the food 
supplies available. The prevalence of gross mal- or 
under-nutrition had been recorded for different 
territories before the War in Part 2 of the Report on 
Nutrition in the Colonial Empire’, and there is no 
reason to think that the picture differs markedly now. 
The numbers of recorded cases of frank deficiency 
disease may not be large, but may well indicate the 
existence of widespread nutritional ill-health, single 
signs of which have been found to affect as much as 
two-thirds of some of the population samples surveyed 
dinically. Apathy is common and may often be 
associated with, if not a direct consequence of, poor 
feeding. Infant mortality in some territories is very 
high ; for example, in Hong Kong, the rate is 327 per 
1,000 births, and in Malta, 230 per 1,000. These rates, 
together with total mortality-rates and the prevalence 
of certain signs of inadequate nutrition, were shown 
in Ceylon to fall with an improvement in feeding 
during the period 1930-42, and after 1942 to rise 
again coincidentally with a deterioration in the 
nutritive value of the dietary. In an analysis of 
sutopsies on 500 infants in Lagos’, it was found that 
oly about 3 per cent of deaths were directly attri- 
butable to nutritional disease compared with two- 
thirds due to respiratory infection ; it was, however, 
reognized that there is a relationship between 
malnutrition and zymotic disease. 

Turning to the question of food supplies, Dr. Platt 
pointed out that adequate production data are lacking 
except for the more highly developed territories, and 
that so far he had obtained satisfactory data only for 
Malaya (pre-war) and for several West Indian terri- 
tories. The problems of collecting and interpreting 
food consumption data relating to Colonial territories 
were discussed. 

He then went on to show how, when the existence 
and nature of the problem have been determined with 
the help of clinical surveys and data on food consump- 
tion, it is possible to make simple, precise recommen- 
dations which, if implemented, would undoubtedly 
lead to improvement in the state of nutrition of the 
population. Recommendations of this kind have been 
made for the West Indian territories’. 
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The methods by which a territory’s dietary can be 
improved were discussed, emphasizing the importance 
of taking into consideration available and potential 
food supplies, whether from home production or 
importation. Factors involved in the improvement 
of food production include soil conservation and the 
use of fertilizers and crop residues ; water for irriga- 
tion and fish culture; careful choice of crops to 
ensure balance and the cultivation of the most suitable 
varieties ; efficient labour properly equipped ; _live- 
stock in the right proportions to secure a balanced 
system of agriculture; pest control; storage, pro- 
cessing, transport and distribution. An outstandingly 
important factor in the maintenance of soil fertility 
is the return of crop residues to the soil. There is a 
strong case for limiting exports from tropical coun- 
tries to products consisting entirely of carbon, 
hydrogen and oxygen. Dr. Platt also emphasized a 
difficulty which will have to be overcome in many 
places before progress can be made, namely, the 
pre-occupation of the women with time-consuming 
domestic tasks. It was found, for example, in one of 
the Nyasaland villages surveyed, that the women 
spent on an average seven hours a day on routine 
occupations, excluding special seasonal tasks and 
their agricultural work. It is obvious that until this 
burden is reduced, they will have little time to learn 
how they can improve their lot, let alone to put new 
ideas into practice. Suggestions of a simple character, 
involving some degree of specialization in village life, 
were made to show how this time expenditure might 
be reduced. Other equally important factors which 
received attention were conditions of land tenure, 
incentives, control of size of population, and the 
improvement of educational work and propaganda. 
Everywhere there is a need for more basic facts 
on which to found the food policies of the territories. 

The key to the solution of all these problems is 
suitably trained personnel. A summary was given of 
the various agencies involved and the steps which are 
being taken at the present time to assist Colonial 
territories in framing policies for the improvement of 
nutrition. 

The film ““To-day and To-morrow’ was then shown, 
illustrating the magnitude and seriousness of such 
problems as soil erosion, locust control, the proper use 
of water (for example, for irrigation), re-afforestation 
and the need for fertilizers. The film also demon- 
strated how problems of maintaining food supplies 
can be successfully tackled if sufficiently strong 
incentives are created. 

Dr. H. 8S. Stannus, in a paper on “Malnutrition in 
Colonial Territories’, Dr. N. C. Wright speaking on 
the “Relation of Animal Husbandry to Human 
Nutritional Needs” and Dr. Audrey Richards, in her 
paper on “Sociological Factors”, expanded some 
aspects of the main theme. 

Dr. Stannus illustrated the difficulties of inter- 
preting clinical observations and stressed the need 
for a standardized nomenclature. a 

Dr. Wright gave figures which showed a ratio of 
livestock to human population greater for the Colonial 
territories as a whole than for the United Kingdom, 
for all livestock except pigs. He pointed out, however, 
that the distribution is very uneven, the livestock 
population being of high density in the predominantly 
pastoral areas, as contrasted with more settled 
agricultural areas. He put forward convincing 
evidence of the potentialities of native stock, the 
chief cause of its present inferiority being inadequate 
feeding. He argued that the improvement of human 
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nutrition depends on the improvement of supplies of 
feeding stuffs for livestock. 

The importance of relating food habits, attitudes 
and other matters concerning the production, distri- 
bution and consumption of food to the social structure 
was discussed by Dr. Richards, who successfully 
presented the case for the inclusion of sociologists in 
collecting data on nutrition as a basis for development 
work. In this she was supported by Prof. R. Firth, 
who opened the discussion. 

Mr. A. J. Wakefield admitted the preoccupation of 
Colonial departments of agriculture a few years ago 
with crops for export only. He stated that, from his 
own experience as inspector general of agriculture in 
the West Indies, he could endorse the importance of 
reorientating agricultural policies to include the 
nutritional needs of man. 

In the general discussion, contributions were made 
by returned Service personnel ; medical men returned 
from prisoner-of-war camps directed attention to the 
mass of material which has become available on 
almost every known sign of malnutrition and many 
new manifestations, together with data on the food 
intake. It was also pointed out that a great deal of 
information has been obtained in large-scale experi- 
ments on troops and other personnel during the War. 
Examples were given of the administration of vitamin 
supplements in the treatment of ill-health. The need 
to utilize all this material in shaping nutrition policies 
was stressed. 

Further contributions emphasized the need for 
closer co-operation and co-ordination between the 
bodies concerned with nutrition and welfare in 
Colonial territories. 

In summing up, Dr. Platt said he felt that the 
question of improving the feeding of animals could not 
be solved at the expense of supplies for human needs. 

In closing the discussion, the chairman pointed out 
the need in peace, as in war, for the nations to co- 
operate in attacking the problems discussed at the 
Conference. In particular he stressed the vital 
importance of the use of power in various forms, which 
in fact amounted to a measure of industrialization. 

* Nutrition in the Colonial Empire, First Report, Part IJ. Cmd. 6051. 
(London: H.M. Stationery Office, 1939.) 

*Smith, E. C., Trans. Roy. Soc. Trop. Med. and Hyg., 36, No. 5 
(March 1943). 

* Platt, B. 8., “Nutrition in the British West Indies” (in the press). 

* Ministry of Information Film on the Middle East Supply Council. 


PLANT PHYSIOLOGY IN 
THE U.S.S.R. 


By Pror. ERIC ASHBY 
University of Sydney 


the Soviet Union research in plant physiology is 
being carried on vigorously. There is provision 
for it, not only in the Academy of Sciences and the 
universities, but also in some of the research in- 
stitutes attached to commissariats. The following 
very brief account is incomplete, and should not be 
regarded as critical; but it will give some idea of 
the variety of work going on and the whereabouts of 
the principal workers. Where possible, references are 
given to papers in English or with English sum- 
maries; but much of the work reported here is 


unpublished, and I am indebted to many Soviet 
workers who have discussed their research with me 
and given me written notes about it. 
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Institute of Plant Physiology of the Academy of 
Sciences 


The most important centre for research the 
Timiriazeff Institute of Plant Physiology «! the 
Academy of Sciences. This must not be co ‘used 
with the Timiriazeff Academy, which is an ayricul. 
tural college under the Peoples’ Commissariat for 
Agriculture. The Institute was founded in 15\ in 
St. Petersburg. In 1934 it was transferred to Moscow, 
and it occupies part of the biological block on 
Belshaya Kalujskaya 33. During the War, the 
Institute was evacuated to middle Asia, and :+ has 
only recently returned. The director of the In. 
stitute is the veteran Academician Bach ; but he is 
now nearly ninety years old, and the Institute is in 
fact managed by the acting director, N. A, Maximov, 
who is a corresponding member of the Academy. 

Maximov has organised the Institute into ten 
laboratories, each with a leader and four or five 
assistants. The laboratories are as follows : 

(a) Photosynthesis (L. A. Ivanov, corresponcing 
member of the Academy). Work has been directed 
to the influence of internal factors on photosynthesis 
and on chlorophyll formation ; and the increase of 
crop yield through carbon dioxide manuring. Katun- 
sky, who is missing on active service, showed that 
photosynthesis depends on both phenotypic and 
genotypic characters. This dependence is generally 
masked by the controlling influence of external 
factors, and on that account some workers have 
wrongly assumed that photosynthesis is independent 
of type of plant and of climate. Katunsky has 
followed the photosynthesis of successive leaves 
during ontogeny, and he finds a temporary fall in 
photosynthesis at the time of flowering. Parallel 
with these studies, investigations have been made on 
changes in chlorophyll content during ontogeny. On 
the subject of manuring by carbon dioxide, Katunsky 
demonstrated that there can be increases in yield up to 
0-3 per cent of carbon dioxide, and that the optimum 
time to add extra carbon dioxide is from the beginning 
of flowering to the end of the vegetative season. A 
summary of Ivanov’s recent work will shortly be 
published in book form ; his latest investigations have 
been on photosynthesis and yield’. Since the return 
from evacuation, the laboratory has been working on 


the chlorophyll-protein-lipoid complex in chloroplasts. f 


(6) Water Relations and Growth (N. A. Maximov, 
corresponding member of the Academy). The two 
main lines of work in this laboratory are the study 
of drought resistance and the physiology of irrigation, 
and the study of age-cycles. Maximov has continued 


his work on the physiological basis of drought 
resistance. In an important recent paper (Maximov ff 


and Soykina*), he shows that the causes of drought 
resistance should no longer be sought in cell-size, as 
jin formerly proposed ; and that suggestive results 
have been obtained by studying the effect of wilting 
on the permeability and the viscosity of the proto- 
plasm. Wilting is followed by an increase in perme- 
ability, and Maximov considers that this increase 1s 
an important cause of damage from wilting. Accord- 
ing to this view, drought affects plants primarily 
through its effect on protoplasmic structure. 
Stability of the permeability of protoplasm, under 
conditions of water shortage, would be an important 
index of drought resistance. It is of interest to note 
that Maximov is now writing the eighth edition of 
his text-book, and the second edition of his ‘Plant 
in Relation to Water”. 











conte 
rate | 
to re 
quan’ 
is a | 
inhib 
meth 
and k 
by in 
4 per 
hours 
from 
of hi, 








ly of 


the 
the 
used 
cul. 
for 
vm 
cow, 

c On 
the 
has 
In- 

» he is 
8 

xi mov, 


ding 
rected 
it hesis 
ase of 
Satun- 
d that 
c and 
erally 
cternal 
| have 
»ndent 
y has 
leaves 
fall in 
‘arallel 
ade on 
y. On 
junsky 
1 up to 
Dimum 
inning 
n. A 
ily be 
s have 
return 
ing on 
plasts. 
cimov, 
oe two 
study 
ration, 
tinued 
rought 


ximov 


rought 
ize, a8 
results 
vilting 
pre ito- 
erme- 
pase 18 
CCt rd- 
marily 
icture. 
under 
ortant 
o note 
ion of 


‘Plant 














No. 3991 April 27, 1946 


Work on water relations is led by N. 8. Petinov. 
He has investigated the effects of drought-hardening 
on photosynthesis and yield. His findings are being 
applied to irrigation practice in the Trans-Volga 
region. Petinov’s work has established that wilting 
always reduces crop yield, and that (contrary to the 
suggestions of some other workers) nothing is to be 
gained by subjecting crops under irrigation to periods 
of drought*»*, Xeromorphic characters induced by 
hardening not only increase transpiration-rate, but 
also inhibit translocation of assimilates from the leaf, 
and so reduce the assimilation-rate. 

This laboratory has a useful method cf estimating 
the need of plants under irrigation for water. The 
suction force of the leaves is determined, and the 
need for irrigation is determined from the suction 
force. The method of measuring suction force is very 
simple. Disks of leaves, punched with a cork-borer, 
are put into sugar solutions of different concentra- 
tions; and the concentration of sugar is found in 
which the leaves cause no change in refractive index 
(as measured with a refractometer). The method 
needs some further investigation, for unpublished 
work by me, done in Maximov’s laboratory, raises 
some doubt as to whether the data obtained by this 
method are consistent with data obtained by the 
usual methods. A simplification of the method, not 
requiring @ refractometer, was recently published by 
Shardakov *. 

Krenke’s theory of age-cycles, which contrasts age 
in time with physiological age, is the source of a good 
many novel investigations by Soviet physiologists*. 
In Maximov’s laboratory there are investigetions on 
the correlation between changes in leaf-shape of sugar 
beet and physiological age, which enable the observer 
to determine the approximate sucrose content of beet 
from the leaf shape; and investigations on the 
changes in permeability and viscosity of the proto- 
plasm which accompany ageing. These latter in- 
vestigations lead to the conclusion that the perme- 
ability of the protoplasm and its viscosity are subject 
to a regular cycle of change during ontogeny. In old 
age both permeability and viscosity are high’. 

(c) Cell Physiology (Prof. P. A. Henkel). For some 
years Henkel and his co-workers have studied the 
changes in the osmotic properties of cells during 
ontogeny. From the characteristics of plasmolysis of 
cells during winter dormancy (a ‘convex’ plasmolysis 
with a very high viscosity) Henkel has drawn con- 
clusions about the physiological condition of cells in 
hibernation. He considers that dormancy is caused 
by the breaking down of plasmodesma and the separ- 
ation of protoplasm in one cell from that in another. 
He has proposed a method of inducing drought 
resistance by alternately wetting and drying seeds 
before germination. 

In recent years Henkel’s main contributions have 
been on the resistance of cotton plants to high salt 
content of the soil. He finds that the transpiration- 
rate of cotton plants is dependent upon their power 
to resist the entry of excess chlorine ions. If large 
quantities of chlorine are admitted to the plant, there 
is a spotting of the leaves, high transpiration, and 
inhibition of growth. Henkel has worked out «4 
method of measuring the salt resistance of a plant, 
and he has shown that salt resistance can be increased 
by immersing seeds, soaked in water for two days, in 
4 per cent Van’t Hoff’s solution for one and a half 
hours, followed by washing in water. Plants grown 
from seeds treated in this way are much more tolerant 
of high concentrations of salts, since their perme- 
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ability to chlorine is much lower®. This is a typical 
example of a feature of Soviet plant physiological 
research : to follow work on the effect of unfavour- 
able environmental conditions by ‘prophylactic’ 
treatment against those conditions. Research on 
these lines is commonly called ‘the struggle against’ 
drought, or salts, or frost. 

(2) Development (M. Ch. Chailachjan, corresponding 
member of the Armenian Academy). The general 
lines of Chailachjan’s work are well known to phys- 
iologists in Great Britain, and are summarized in 
his book, ‘‘The Hormonal Theory of Plant Develop- 
ment’’, published in Russian in 1937. His recent 
work has been along two lines: the photoperiodic 
response of individual parts of the leaf (top half, 
bottom half, side, etc.); and the relation between 
nitrogen nutrition and flowering. 

In a series of brilliant and simple experiments 
Chailachjan has controlled the flowering of Perilla 
(short-day) and spinach (long-day), by removing all 
leaves except one, and by subjecting parts of the 
remaining leaf to different lengths of day’®. He found 
that in Perilla the plant flowers if the whole leaf, or 
the lower half, is given a short day. If the upper 
half of the leaf is given a short day, and the lower 
half a long day, the plant does not flower; but if 
the lower half is in darkness, the plant flowers. 
Chailachjan explains this by saying that the ‘long- 
day’ part of the leaf acts as a barrier to the migration 
of flowering hormone produced in the ‘short-dey’ part. 
This explanation is not entirely consistent with the 
results Moshkov has obtained in Leningrad (see below). 
During 1945, Chailachjan has continued his experi- 
ments by means of a variety of new and ingenious 
‘surgical operations’ on long- and short-day plants. 

In his experiments on nitrogen manuring and 
flowering, Chailachjan has re-opened the question of 
the part played by nutrition in flowering. In the 
search for flower hormones, the work of Kraus and 
his students on the importance of the carbohydrate- 
nitrogen balance was put aside. Chailachjan has 
brought it to the fore again (though he rejects Kraus’ 
hypothesis) by demonstrating that plants can be 
classified as ‘nitrogen positive’ (flowering earlier with 
high level of nitrogen manuring), for example, 
chrysanthemum, millet, lupin, sunflower, tobacco ; 
‘nitrogen negative’ (flowering earlier with low level of 
nitrogen manuring), for example, wheat, barley, oats, 
spinach, lucerne ; ‘nitrogen neutral’ (flowering date 
independent of level of nitrogen manuring), for 
example, buckwheat, hemp, soybean". 

There is a general, but not a precise, correspondence 
between these groups and the grouping of the same 
plants according to their photoperiodic response**. 
The reason for this correspondence may be that in 
latitudes with a short day the growth period is long 
and the plants are adapted to accumulate a good 
deal of nitrogen before they flower. 

In addition to this work, Chailachjan has recently 
published work on the effect of lergth of day on 
nodule formation in legumes". 

(e) Comparative Physiology (Prof. A. A. Nichiporo- 
vitch, vice-director of the Institute). The general 
aim of this laboratory is to work on the pbysio- 
logical differences between plants, for example, the 
differences between cultivated varieties of crops and 
their wild relatives; the metabolic peculiarities of 
plants which produce rubber, resins, and ethereal 
oils. During the War, Nichiporovitch and his co- 
workers have studied chiefly the physiology and 
anatomy of kok-saghyz. Some of the results are as 
























560 NATURE 


follows'*: (1) in high nitrogen there is a high pro- 
duction of lacticiferous vessels and latex; (2) 4 
reduction of water supply at the right time increases 
latex production and also increases the degree of 
polymerization of the latex; but it decreases the 
growth-rate and the number of vessels formed ; 
(3) the desiderata in kok-saghyz selection are poly- 
stely in the root (this is not always present); a 
eambium which continues to divide to produce a 
large secondary cortex; and a high proportion of 
lacticiferous vessels in the secondary cortex. Out of 
this work has come some useful information about 
the factors which determine the size of roots in root 
crops generally. 

(f) Bioenergetics (Prof. V. O. Tausson). Tausson 
and his assistants have been working on the energy 
balance sheet in metabolism, mainly for hetero- 
trophic nutrition in fungi. He has made simultaneous 
studies of gas exchange, energy changes (by indirect 
calorimetry), and chemical changes'®"*, His work 
leads him to the unexpected conclusion that hetero- 
trophic synthesis in the plants he has studied is an 
exothermic reaction, and does not need a supply of 
energy from any other reaction in the cell. Respira- 
tion, in Tausson’s opinion, does not exist as an 
independent process giving energy for synthetic 
reactions ; it is rather the inevitable consequence of 
the exothermic anabolism of nutrients into the sub- 
stance of the organism. Gaseous exchange is accord- 
ingly one of the factors determining the course of 
synthesis in fungi. As a corollary to this hypothesis 
the nutrient value of different substances in hetero- 
trophic nutrition should depend on their chemical 
structure and not on their calorific value; and this 
Tausson has found to be the case. 

Recently Tausson has extended this work to higher 
plants, by studying the effect of oxygen supply on 
the growth and metabolism of isolated roots’? and 
sterilized embryos. The results of these experiments 
support Tausson’s views on the exothermic nature of 
biological synthesis. 

(g) Reproductive Processes (Dr. U. V. Rakitin). 
The theme of work in Rakitin’s laboratory is the 
study and control of ripening processes in fruits. He 
has worked mainly on fruits with juicy pericarps, and 
he has followed during ripening the trends in gas 
exchange, enzyme activity, internal atmosphere, 
chemical composition, and the effects of growth 
stimulants. He has introduced new technical modifi- 
cations for measuring carboxylase activity, for 
determining acetaldehyde** and ethylene, for the 
production of chemically pure ethylene from alcoho! 
by heat?*, for removing the internal atmosphere of 
fruits, and for measuring the respiratory coefficient 
of fruits. He has traced the chemical and physio- 
logical activity of ripening tomatoes in the same way 
as British workers have traced the history of ripening 
apples. Among his conclusions are the following : 
auxin production begins at the time of fertilization 
of the ovules ; ethylene production begins much later 
in the tissues of the pericarp; auxin regulates the 
inflow of substances into the pericarp; the onset of 
ethylene production is correlated with the cessation 
of auxin production in the ripening fruit ; in tomatoes 
ripening may be delayed by the addition of auxin, 
and hastened by the addition of etbylene. 

Based on his researches, Rakitin has designed a 
portable apparatus for hastening the ripening of 
fruits by ethylene, which is now used on many 
collective and State farms for ripening tomatoes*®. 
(h) Mineral Nutrition (Prof. E. E. Ratner). Ratner 





and his colleagues, Kolosov and Tueva, have re 


been working along three main lines: salt absor; 


the relation between salt absorption by root 
colloids in the soil, and the translocation of m 
salts. On the subject of salt absorption, R: 
results agree with those of Lundegérdh and 
workers in showing that work is done in the ac 
lation of salts in cells; but he does not ; 
Lundeg&rdh’s hypothesis of salt accumulation. 
foundation of work in the laboratory is the inv: 
tions of Sabinin and others, who found that the 
stage of the intake of dyes and ions of minera 
is an adsorption on ions already adsorbed on th: 


By following the adsorption and intake of acid 


and anions of mineral salts, Kolosov has been 
the conclusion that the mechanism of anion adsor 
is essentially similar to that of cation adsorpt 
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He has suggested a simple and apparently satis. 
factory way of measuring the active surface of a root 
and the rate of growth of a root, by the intake of 
methylene blue**. Kolosov has studied also the 


influence of cations of different valencies on 


the 


intake of acid dyes and of nitrate. He finds that the 
higher the valency and adsorptional activity of 
cations, the greater is their influence on the intake 


of dyes or anions. 


Ratner himself has compared the uptake of salts 
from aqueous solutions and from colloid complexes ; 
and he has inquired into the relation between salt 
uptake and transpiration. On the first of these 
problems Ratner has recently obtained some inter- 
esting results**. He finds that the effect which soil 
colloids have upon the movement of ions between the 
plant and the soi] depends on the physiological state 


of the plant (its degree of saturation with ions 


; ite 


age; and the permeability of root cells). Under 
favourable conditions, when the level of a cation is 
low in the plant and high in the outside medium, 
absorption from a colloid suspension is faster than 
absorption from an aqueous solution ; but when the 
level of cations is high in the plant and low in the 
outside medium, the presence of & colloid suspension 
retards absorption and even promotes considerable 
desorption. Under conditions of drought, too, there 
may be very striking desorption into the outside 
medium. Ratner therefore considers that there is a 
very mobile dynamic equilibrium between the plant 
and the soil colloids ; and there are large migrations 


of ions in both directions. 


On the relation between transpiration and salt 
uptake, Ratner has confirmed that salt uptake is 
independent of transpiration when the level of salts 


is low in both the plant and the outer medium ; 


but 


in soils of high salt content, or when the plant is 
almost saturated with salts, the salt uptake depends 
on the transpiration. Ratner believes** that the 
explanation lies in the fact that ions migrate mainly 
on the surfaces of live cells ; but that when this route 
becomes ‘saturated’, the movements of salts through 
the transpiration stream assumes greater importance. 

During 1944-45, Tueva obtained interesting results 
on the effects of transferring plants from minus phos- 
phate to plus phosphate solutions. There are immedi- 
ate symptoms of necrosis and destruction of the 
chlorophyll in the leaves, accompanying a great 
increase in phosphate content. Symptoms are confined 
to the leaves. Plants starved of both phosphate and 
nitrogen, and then transferred to plus phosphate, 
plus nitrogen solutions, do not show any symptoms 
of damage. Tueva attributes this to phosphoryla- 


tion of carbohydrates. 
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(i) Winter Resistance (Dr. E. E. Tumanov). The 
work of Tumanov’s laboratory was summarized in 
1941 in a@ collection of papers on plant physiology 
published in honour of Timiriazeff**; and he has 
discussed bis own work, together with many other 
researches, in his book published in 1940, the ‘‘Phys- 
iological Basis of Winter Resistance in Cultivated 
Plants”. In this excellent monograph, Tumanov 
discusses critically the different theories of damage 
due to low temperature, and the physiological basis 
and practical application of cold-hardening processes. 
He has recently worked on the effects of growth- 
promoting substances on frost resistance in fruit 
trees. His results will appear in the Jsvestiya of the 
Academy of Sciences in 1946. 

(j) Trace-elements (Academician D. N. Prianish- 
nikov). Although in November 1945 Prianishnikov 
celebrated his eightieth birthday, he continues his 
work on nitrogen and phosphorus nutrition, and on 
trace-elements, at the Timiriazeff Academy of Agri- 
cultural Science, where he holds the chair of agricul- 
tural chemistry; but his laboratory of micro- 
elements, under Prof. Bobko, is included in the 
organisation of the Institute of Plant Physiology. At 
the time of his birthday celebrations, Prianishnikov 
published a new monograph on nitrogen meta- 
bolism?*. 

In addition to these ten laboratories, the Institute 
of Plant Physiology has a well-equipped laboratory 
for optical work, where Prof. A. N. Boyarkin has 
worked on X-ray structure of collenchyma, and is 
now working on the microchemical estimation of 
growth-substances by colorimetric reactions. The 
Institute has its own glasshouses, workshops and 
glass-blowing room. The grades of workers are: 
doctors (some of whom have the title of professor if 
they hold at the same time a teaching appointment) ; 
senior scientific workers (of the level of candidates 
of science, that is, M.Sc. graduates) ; junior scientific 
workers (of the level of aspirants or B.Sc. graduates) ; 
and laborants (scientific assistants), some of whom 
have @ university training. 

'Spornik rabot po fiziologie rastenii, 29-42 (1942) (Russian). 
*Uchorni zapiski SGU., 15, 229 (1940) (Russian). 

‘C.R. Acad. Sci., 18, 69 (1938). 

*C.R. Acad, Sei., 19, 543 (1938). 

‘Ievestya acad. nauk OMEN, 1297 (Russian). 


*“Theory of Cyclic Development in Plants and its Practica] Applica- 
tion”” (Russian) (Moscow, 1940). 

"CR. Acad, Sci., 42, 229, 277 (1944). 

'C.R. Acad. Sei., 34, 195 (1943). 

'C.R. Acad. Scei., 42, 33 (1944). 

"C.R. Acad. Sei., 47, 220 (1945). 

C.R. Acad. Sei., 47, 146 (1945). 

* Dokl. acad. nauk., 48, 439 (1945) (Russian). 

"CR. Acad. Sei., 47, 439 (1945). 

"C.R. Acad. Sci., 42, 360 (1944); 44, 33, 162 (1944); 45, 307 (1945); 
46, 36 (1945). 

* Microbiologia, 2, 19, 221 (1933) ; 
6, 517 (1937); 7, 75, 148, 445 (1938); 8, 
(Russian). 

*C.R. Acad, Sei., 31, 145 (1941). 

"CR. Acad. Sci., 42, 131 (1944); 45, 213 (1044). 

"C.R. Acad. Sci., 14, 445 (1937). 

* Priroda, 71 (1940) (Russian). 

**Practical Handbook for the Artificial Ripening of Fruita” (Acad. 
Sci. Press, 1942) (Russian). 

" Isvestya acad. nauk. (in the press). 

"C.R. Acad, Sei., 38, 373 (1941). 

"C.R. Acad. Sci., 42, 313 (1944); 43, 126 (1944); 44, 37 (1944); 
48, 1 (1945). 

“C.R. Acad. Sci., 45, 165 (1944). Isvestya acad, nauk., in the press. 

* “Collected Works on Plant Physiology in Honour of K. A. 
Timiriazeff’”’ (1941) (Russian). 

"Nitrogen in the Life of Plants and in Soviet Agriculture” (Acad. 
Sel. Press, 1945) (Russian). 


(To be continued.) 


3, 523 (1934) ; 4, 166, 317 (1935) ; 
787, 1043 (1939) 
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INTERNATIONAL RELATIONS OF 
SCIENCE 


HE report, “International Relations in Science : 

a Review of their Aims and Methods in the Past 
and in the Future”, by the late Dr. W. B. Cannon 
and Dr. R. M. Field*, was prepared for the Division 
of Foreign Relations of the U.S. National Research 
Council. It is based on a questionnaire issued in March 
1944 to all available officers of the international scien- 
tific unions and international scientific congresses, and 
represents a definite attempt at a factual appraisal 
of past experience as a guide in framing the instru- 
ments now required to secure the continuity of inter- 
national co-operative research and the conditions for 
effective international co-operation in the scientific 
field. It is thus of considerable interest when the 
first attempts are being made to resume international 
meetings, and the activities of the United Nations 
Educational, Scientific and Cultural Organisation are 
under discussion. Three of the six specific questions 
of the questionnaire—about the interchange of 
information, other than for war purposes, during the 
past two years, specific scientific projects requiring 
international co-operation, and whether experience 
suggests that post-war international co-operation in 
science and education could best be served by other 
organisations than international scientific unions or 
congresses—are indeed designed to provide exactly 
the information required for decision as to whether 
new forms of international scientific co-operation are 
required or whether existing institutions would be 
adequate. 

The majority opinion of the available responsible 
officers consulted is that international scientific 
organisations are an essential instrument for the pro- 
gress and comity of nations. The scientific unions 
are considered the most efficient existing inter- 
national organisations both in promoting funda- 
mental science and in implementing the relation of 
science to human affairs. International congresses 
which have been primarily organised for national or 
geopolitical purposes have been neither economical 
of the public funds, nor efficient in the expenditure 
of scientific men’s time and energy, and there is a 
strong preference among certain British and American 
men of science for international scientific conferences 
arranged by national but unofficial organisations. 

Discussing in conclusion the results of the inquiry, 
the authors recognize that the future role of science 
will be increasingly social, in that science and human 
affairs have become inseparable. Popular science 
must now recognize the relation of science to society, 
and the sincere attempt by scientific men to see that 
this information is available not only to a few 
favoured individuals or groups, but also to all 
elements of society through whose co-operative 
efforts their developed environments have been 
created. The international scientific organisations 
which seem to have operated most continuously and 
effectively from 1919 until 1944 are the International 
Unions of Astronomy, Chemistry, Geodesy and Geo- 
physics and Biology. The International Union of 
Pure and Applied Physics appears to have been the 
least active and the least valued by its officers and 
members. With the possible exception of the chemists, 

* International Relations in Science: a Review of their Aims and 
Methods in the Past and in the Future. By Dr. Walter B. Cannon 
Zz. ld. (Chronica Botanica, Vol. 9, No. 4.) Pp. 


(Waltham, Mass.: Chronica Botanica Co.; London: 
Wm. Dawson and Sons, Ltd., 1945.) n.p. 
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those concerned with the primary sciences suggest 
that they can accomplish more in the promotion of 
their technical interests without the organisation of 
an international union, and prefer to consider the 
impact of their technology on society within their 
national societies and national academies. The fields 
of anthropology and archeology appear not to have 
been sufficiently explored from the international 
point of view, especially by the International Council 
of Scientific Unions and its Committee on Science 
and its Social Relations. 

Three suggestions are submitted on the assumption 
that science and technology are fundamental tech- 
niques in international relations, and that funda- 
mental science affords an excellent opportunity for 
improving the art of international collaboration. 
First, the foreign secretaries of the Academy of 
Sciences of the U.S.S.R., the Royal Society of London, 
and the U.S. National Academy of Sciences should 
explore the possibility of an inter-academy study 
of their international relations in those phases of 
science which are of benefit to all men. Secondly, 
the International Council of Scientific Unions, 
through its British and American officers, should 
simultaneously prepare a memorandum for all 
Governments which have adhered to the unions on 
how best the unions may collaborate in post-war 
research and educational problems. Lastly, the 
Division of Foreign Relations of the United States 
National Research Council should continue to advise 
the United States Academy of Sciences in all inter- 
national scientific matters affecting the welfare of 
their countrymen. The memorandum contains an 
appendix giving a summary of Dr. Joseph Needham’s 
memorandum on an international science co-operation 
service as opposed to the use of the existing interna- 
tional scientific unions, and although Dr. Cannon 
and Dr. Field appear to pass rather lightly over well- 
known weaknesses of the unions, their report makes 
& praiseworthy effort to be comprehensive and to 
indicate the aiternative movements. 


EARTHQUAKES IN SWITZERLAND 


ROM a seismic point of view, Switzerland is part 

of the Mediterranean or Alpine-Himalayan 
geosyncline. Thus it experiences more earthquakes 
than the whole of northern Europe*. According to 
figures given by Montessus de Ballore, for every 
100 earthquakes humanly felt per unit area in Italy, 
there are 86-1 in Switzerland and only 5-6 in France. 
Catalogues of Swiss earthquakes date from the 
sixteenth and seventeenth centuries, and in 1755 
Elie Bertrand published his “‘Relation Chronologique”’. 
After the Viége earthquake of 1855, Otto Volger pub- 
lished a very detailed catalogue showing epicentres. 
In 1879 the Swiss Seismological Commission began 
to publish annually lists of earthquakes with in- 
tensities, description of effects, and geographical 
position. This was replaced in 1914 by the Swiss 
Seismological Service under Prof. E. Wanner, form- 
ing part of the Swiss Meteorological Institute at 
Zurich. 

During 801-1929, 491 places in Switzerland had 
experienced earthquakes greater than degree 7 on 
the International Intensity Scale which is used by 
the Swiss. This scale is briefly as follows : 


* Les Séismes de forte intensité en Suisse. By Frédéric Montandon. 
Revue pour l' dude des Calamites, §, Nos. 18-19 (1942) ; 


6, No. 20 (1943). 
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1. Movement only registered by selsmographs. 

2. Movement felt by a few people at rest. 

3. Movement felt by people at rest sufficiently for duration 
and direction to be a ted. 

4. Movement felt by peom moving, Loose objects are 
meres rt plaster 

5 — y everyone. — Shjects moved. Some bells 

6. Nike sleepers awakened. All bells rung. Some clocks 
stopped. 


Chairs and tables overthrown. People alarmed. No 
damage to well-constructed 
Chimneys collapse. Walls are crac ed. 


Buildi lly destroyed. 
Solid nes, Partai. destroy Faults and cracks the 


ground. 
Catastrophic destruction of buildings, bridges, « 
Greatest catastrophe. 
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1 
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The two greatest earthquakes fever to 
occurred in Switzerland, so far as records go, 
those of Viége and Basle. 

Great earthquake of Viége. On July 25, 1855, about 
1 o’clock in the morning, there was an earth shock 
at Berne and one at Basle. Just after midday on 
the same day, about 12.50 p.m., and without any 
immediate premonitory shock, an earthquake of 
extreme violence shook the Viége Valley from the 
town of the same name to St. Nicholas. The moun- 
tains began to sway, rocks fell and the inhabitants 
of the district fled from their homes. Immediately 
afterwards walls of houses collapsed, roofs slid into 
the streets and earthquake sounds and underground 
rumbling added to the commotion. One eye-witness 
was seated at a table in the inn “Zum Kreuze” at 
St. Nicholas. Without feeling the slightest pre- 
liminary tremor, or hearing the faintest sound, he 
was suddenly thrown to the ground and just had 
time to escape amidst a hail of household goods and 
tiles. Several tourists, journeying between Stalden 
and St. Nicholas, saw two chalets not far from 
them carried away by an avalanche of rocks; 
one had his horse hit and their guide was seriously 
injured. At St. Nicholas most of the hundred 
buildings were so badly damaged that they had later 
to be rebuilt. Several persons were injured, but none 
was killed. At Grachen, a similar state of affairs 
happened and one child was killed. At Stalden the 
church was seriously damaged though some of the 
building, including the belfry, still stood. The 
buildings in general were not so badly damaged as 
at St. Nicholas. The belfry of the church at Torbel 
did not collapse, but was seen to oscillate several 
times from north to south with amplitudes of about 
2 metres at the top. Shortly afterwards, Prof. 
Morlot visited the place and wrote: ‘“Viége, with- 
out being absolutely in ruins, is uninhabitable and 
will have to be entirely rebuilt little by little. Its 
population is camping in tents and one would do 
well for the time being not to stay there. At St. 
Nicholas and at Stalden many houses are completely 
destroyed but a good number are habitable and 
inhabited.” Cracks and faults in the ground were 
visible near Stalden and Unterbach and springs 
occurred in different places, for example, at Vispert- 
erminen. At Eyholz, Mund, Gamsen and Glis, 
nothing collapsed but cracks appeared in the walls 
of buildings. 

The first aftershock occurred at about 10 o'clock 
in the morning of the next day (July 26), the epi- 
centre being near Unterbach, about 6 km. to the 
west of the Vidge Valley. A second aftershock also 
occurred on July 26 at about 2 p.m., and three others 
at 3.40 p.m., 4.40 p.m. and 5 p.m. "According to the 
Abbé Tscheinen at Térbel, between July 25 and 
December 31, 1855 (160 days), only eleven ‘days were 
without earthquake disturbance of some sort. In 
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November 1856, the Abbé Tscheinen left Térbel but 
continued his observations at Graehen. Aftershocks 
of the Vidge earthquake continued for sixteen years, 
becoming less and less intense as time passed, though 
occasionally there was a large one, as on April 18, 
1866. 

By comparison with the world’s great earthquakes, 
the Vidge earthquake was of degree 10, whereas the 
earthquakes of San Francisco (April 18, 1906) and 
Messina (December 28, 1908) probably were both of 
degree about 103. Not so much destruction was 
caused at Viége as at either of the other two places, 
but this was probably due to the facts that the 
Viége houses were well constructed of wood, and did 
not catch fire, that the fire following the earthquake 
caused great destruction in San Francisco, and that 
owing to poor construction more buildings collapsed 
in Messina than otherwise would have done. 

Great earthquake at Basle. The greatest earthquake 
(degree 11) ever known to have happened in Switzer- 
land occurred on October 18, 1356, at 10 p.m. During 
this earthquake the towns of Basle and Liestal were 
destroyed and intensive damage was done over a 
wide area, especially in the Jura. For a distance of 
four miles from the centre of Basle, scarcely a building 
remained standing. An intense fire occurred during 
the same night and lasted for several days; this 
added to the destruction. Not only were houses 
destroyed but also well-built churches, towers, 
About 300 people 
were killed in Basle, and the remainder of the 
population were obliged to camp for a long time in 
the fields. Cold and famine caused widespread 
misery. The waters of the Birsig, obstructed by the 
ruins of houses, flooded its banks and entered near- 
by caves where the people had stored much of their 
salvaged property. Cracks and faults occurred in the 
ground and from them issued warm milky-coloured 
water which had a strong sulphurous odour. It has 
been stated that sixty mountains were permanently 
affected. An incomplete list of forty-one chateaux 
destroyed during the earthquake was given by 
Eberhard Muller of Zurich in 1380. These were 
situated around Blauen, along the valley of the 
Birse, in the Jura Soleurois, in the Sisgau south-east 
of Liestal and along the frontier of Alsace. Farther 
away, destruction occurred in Frickgau, in the basin 
of the Delémont, in Sundgau (Alsace), and south- 
of the Black Forest, including Brombach, 
Otlingen and Herthen. In the direction of Mulhouse, 
Schodeler states that destruction occurred so far 
away as Landser and Steinbrunn, 7 km. south of the 
town. 

All the evidence shows clearly that the epicentre 
of the shock was near the mountain called Blauen. 


» Destruction thus occurred up to at least 38 km. from 


the epicentre. The chiteaux at Assuel, Klus and 
Frohburg were never rebuilt after their destruction 
by the earthquake; those at Dorneck, Eptingen, 
Gilgenberg and Pfeffingen were rebuilt but later fell 
into disuse. Only three are known to have been 
rebuilt after destruction by the 1356 earthquake and 
to be in use still—those at Angenstein, Birseck and 
Wildenstein. 

Aftershocks, strong and weak, occurred for a long 
time afterwards. More than ten took place on the 
night of the original shock, and a chronicled shock, 
by no means the last, happened in November 1357. 

By comparison with the world’s greatest earth- 
quakes, the one at Basle in 1356 probably had a 
maximum acceleration of between 3,500 and 4,500 
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mm./sec.*, whereas the Tango (Japan) earthquake of 
March 7, 1927, had one of 4,700 mm./sec.*. Both 
were greatly exceeded by the Assam (India) earth- 
—— of June 12, 1897, where rock boulders were 

ung into the air and the acceleration must have 
exceeded 9,400 mm./sec.*, corresponding to degree 12}. 

From the foregoing and a study of the existing 
catalogues of Swiss earthquakes, we find in the past 
a distribution in time such that for earthquakes of 
degree 7, one shock occurred every three or four 
years; for earthquakes of degree 8, one shock 
occurred every five years ; degree 9, one shock every 
seventy or eighty years ; degree 10, one shock every 
300 years; and degree 11, one shock every 1,000 
years—altogether, for all shocks of degree 7-11, one 
shock every two years. For the distribution in space, 
that is, positions of epicentres, for the fifteen most 
disastrous earthquakes (degrees 9-11) the epicentres 
were mostly near Basle, or in the ‘Haut Valais’ or 
near the ‘lac des quatres Cantons’, and two were in 
the Grisons and the mountains of Appenzell and 
St.-Gall. It must here be remarked that the area 
around Eglisau experiences an incredible number of 
small tremors, but that it has never experienced a 
great earthquake. 

Swiss earthquakes in recent years until 1940 have 
been regularly reported in the columns of Nature as 
they occurred. I have just had the great pleasure of 
hearing from Prof. E. Wanner again. There are now 
five Swiss seismological observatories situated at 
Zurich, Chur, Neuchatel, Basle and Brig, each 
equipped with seismographs recording in three 
mutually perpendicular directions. These instru- 
ments include Quervain-Picard, Mainka, Kreis and 
Wiechert. In 1942, twelve earthquakes were felt in 
Switzerland of degree greater than scale 3, and 166 
additional earthquakes were strongly recorded on the 
instruments. In 1943, fourteen earthquakes were felt 
by people in Switzerland with degree greater than 
scale 3, the greatest being scale 5 on August 16, at 
4h. 41m. at Klettgau, Kt. Schaffhausen. Additionally 
in 1943, 230 earthquakes were registered by the 
instruments. Isoseismal maps of the epicentres of 
earthquakes humanly felt, together with numerical 
details of all shocks, are given in ‘“‘Jahresbericht des 
Erdbebendienstes der Schweiz in Jahre 1942” and 
the corresponding volume for 1943, by Dr. E. 
Wanner. 

According to Schweizerisches Erdbebenbulletin, Nos. 
164-175 (January to December 1944), 188 earth- 
quakes were registered by the seismographs during 
the year in Switzerland. The earthquake of July 19 
was felt by people in Sitten with intensity 4. 

During the months January to May 1945, eighty 
earthquakes were registered by the Swiss seismo- 
graphs. The shock of February 5 was felt with 
intensity 4 in Oberengadin, and the epicentre is 
thought to have been south of St. Moritz. The shock 
of February 23 occurred in Ofenpass and was felt 
with intensity 3-4. The shock of May 13 had its 
epicentre some 5 km. south of Freiburg and was felt 
with intensity 4 in Freiburg. During October, 
November and December 1945, thirty-seven earth- 
quakes were registered by the seismographs at 
Zurich, Neuchatel, Basle and Chur in Switzerland. 
Of these, three were humanly felt in Switzerland, the 
greatest with intensity 5 on November 10. 

In the present year, there has been the swarm of 
earthquakes of mbderate intensity during January 
25-26 (see Nature, Feb. 2, p. 130). 

ERNEST TILLOTSON. 
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FORTHCOMING EVENTS 


(Meeting marked with an asterisk * is open to the public) 


Monday, April 29 
INSTITUTION OF ELECTRICAL ENGINEERS A} Savoy Fine, Viet 
Embankment, London, W.C.2), at 5. 0 pe Earthing 
for Low-Voltage Heavy-Current Insta Atco (to be pened by Mr. 


H. W. Swann). 
Tuesday, April 30 


INSTITUTE OF FUEL (at the Geological Society of London, Burlington 
House, Piccadilly, London, W.1), at 10 a.m.—Conference on “‘Industrial 
“Waste Heat’ Recovery” (members of all other Institutions, Research 
and Trade Associations are invited). 

ROYAL PHOTOGRAPHIC SocrEety, awty AND TECHNICAL GROUP 
(at 16 Princes’ Gate, London, 8 W.7), at 6 p.m.—Mr. H. W. Lee: 

“New Optical Glasses and their Possible a on Photographic 
Lens Design’. 

SHEFFIELD METALLURGICAL ASSOCIATION (at 198 West Street, 
Sheffield 1), at 6.30 p.m.—Dr. H. Roxbee Cox: “British Aircraft 
Gas Turbines’’. 

Beitish INSTITUTION OF RADIO ENGINEERS, NORTH-WESTERN 
SmcTion (at Reynolds Hall, College of Technology, Sackville Street, 
Manchester 1), at 6.45 p.m.—Dr. Hilary Moss: “The Electron Gun 
of the Cathode Ray Tube, Part 2”. 

ROYAL ANTHROPOLOGICAL INSTITUTE (at the Royal gol Sectty, B 
ton House, Piccadilly, London, W.1), at 8 p.m.—Prof. 1. Kroeber: 
“The Ancient Oikoumene as an Historic Culture ia (Huxley 
Memoria! Lecture). 


Wednesday, May |! 

ROYAL Society oF ARTs (at John Adam Street, Adelphi, London, 
W.C.2), at 1.45 p.m.—Major F. B. Halford: “Jet Propulsion” 

INSTITUTE OF FUEL, MIDLAND SEcTION (at the James Watt Memorial 
Institute, Birmingham), at 2.30 p.m.—Dr. J. W. Rees : “Refractories”. 

INSTITUTION OF ELECTRICAL ENGINEERS, RADIO SECTION (at Savoy 
Place, Victoria Embankment, London, W.C.2), at 5.30 p.m.—*“‘Radar 
Navigation” (Additional Radiolocation Convention Meeting). 

Society OF PUBLIC ANALYSTS AND OTHER ANALYTICAL UHEMISTS 
(at the C hemical Society, Burlington House, Piccadilly, joie, W.1), 
at 6 p.m.—“The Microbiological Assay of Amino Acids” The 
Assay of Tryptophan, Leucine, Isoleucine, Valine, Cystine, Methionine, 
Lysine, Pheny lalanine, Histidine Arginine and eonine”’, by Dr. 
E. C. Barton-Wright; 2: “The Distribution of Amino Acids in the 

Wheat Grain”, by Dr. E. “e. Barton-Wright and Dr. T. Moran). 


Thursday, May 2 


INSTITUTION OF ELECTRICAL ENGINEERS, INSTALLATIONS SECTION 
(at Savoy Place, Victoria Embankment, London, W.C. 2), at 5.30 p.m. 
—Mr. J. C. Macfarlane, Dr. J. W. Macfarlane and Mr. W. 1. Macfarlane : 
“Direct-Current Are-Welding Generators and Systems’’. 

ROYAL SratisticaL Society, SHEFFIELD GROUP OF INDUSTRIAL 
APPLICATIONS SECTION (at the, University, St. George's — ivy 
Sheffield 1), at 6.30 p.m.—Mr. F C. Lawrence : “Costs, O d 
Expenses and Effort Assessment in Practice’’ 


Wednesday, May |—Thursday, May 2 


IRON AND STEEL InstrruTs (at 4 Grosvenor Gardens, London, 
8.W.1).—Annual General Meeting. 
Wednesday, May | 
At 9.45 a.m.—Presidential Address by Dr. C. H. Desch, F.R.S. 
Discussion on “Fuel Economy in Iron and Steel Works” ; at 2.30 p.m. 
—Discussion on “Supersonic Testing” ; at 8.30 p.m. (at the Institution 
~—s Engineers, Great George Street, London, 8.W.1)}—Dr. George B. 
Waterhouse: First Hatfield Memorial Lecture. 
Thursday, May 2 
At 9 a.m.—Diseussion on “The Overheating of Steel’. 


Friday, May 3 


CHEMICAL Socrgty (joint jt -— L. | the ay CHEMICAL 
Soctety, in the Chemistry Lect : 9 ears Sheffield), 
at 5.30 p.m.—Prof. R. A. Morton : Vitamin 

INSTITUTION OF MECHANICAL ENGINEERS, ae MECHANICS 
GROUP (at tenes Gate, St. James’s Park ge of 1), at 
5.30 p.m.—Mr. 8. Labrow: “The Design of Flanged 

TELEVISION It. Goint poet ney with > isn _ 
GRAPH Society, at the — of Electrical Savoy 
Place, Victoria *Embankme London, W.C.2), ate p.m.—-Messrs. 
J. E. Jacob, L. ©. Jesty, R. B Mackenzie and A. E. Sarson: “Colour 
Television”. 

PHOTOMICROGRAPHIC SocreTy (at St. Martin’s School of Art, 109 
ered Cross Road, London, W.C.2), at 7 p.m.—aAnnual General 

eeting. 


Saturday, May 4 
BIOCHEMICAL SoctrgeTy (at University Museum, Oxford), at 2 p.m.— 
Scientific Papers 
INSTITUTION oF MECHANICAL ENGINEERS, GRADUATES’ SECTION 
(at Storey’s Gate, St. James's a ee yp ALT at 3.30 p.m.— 
Annual General Meeting. Mr. H. J. Weighall: “Surface Finish and 
ite relation to Production’’. 
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APPOINTMENTS VACANT 


APPLICATIONS are invited for the following appointments on or 
before the dates mentioned : 
HEAD OF THE ScIENCE DEPARTMENT (specialized - teaching 
IC 
ENGINEERING AND | t a 
ENGINEERING SuBJEOTS—The Principal, Acton Technica! College, 
Street, Acton, London, W.3 (May 3). 
ECTURER IN THE DEPARTMENT OF CIVIL ENGINEERINGC—The 
Secretary and Registrar, The University, Bristol (May 7). 
ASSISTANT LECTURER IN THE DSPARTMENT OF PHYSICS—The 
trar, University College, Singleton Park, Swansea (May 11), 
RCTURER IN MECHANICAL ENGINEERING, a LECTURER IN Civ 
a LECTURER IN AUTOMOBILE ENGINEERING and 


Q 
Pp rinel 

liege, Brighton (May 11). 7“ 

NIVERSITY Damsonerestons IN ENGINEERING—The Secretary of 

oe A — Committee, ing Laboratory, Cambridge 

CHEMICAL MICROBIOLOGIST for research on Anima! Nutrition—The 

retary, Research Institute, Bucksburn, Aberdeen (May 13), 

PSYCHIATRIST in the Child Guidance Clinic of the Man hester 
Education Lag vy ® Education Officer, Education 
Offices, Deansgate, Manchester 3 (May 16). 

GROCLOGIST t (established) and a ,- 2 (temporary), on the 
staff of the cal Survey—The Secretary, Civil Service Com- 
mission, 45 Upper O’Connell Street, Dublin (May 17). 

ASSISTANT (man or woman) IN THE DEPARTMENT OF MATHEMATICS 
—The Secretary, Bedford College for Women, Regent’s Park, London, 
N.W.1 (May 18). 

Spescu THERAPIST at the Child Guidance Clinic—The Chief Eduea- 


the Ministry of Supply and Aircraft Production—The Civil Service 
Commission, 6 Bur! m Gardens, London, W.1, endorsed ‘S.C.E.” 


(May 24). 

; or ASSISTANT LECTURER (according to qualifications) rn 

CHEMISTRY, rticularly INORGANIC CHEMISTRY—The Registrar, 
, Coutiagapten (May 25). 

my BIOCHEMIST—The Cepeeeeeneaas, Glasgow Roya! Infirm- 

, 84 Castle Street, Glasgow, C.4 (May 31). 

'RCTURERS (2) IN THE CIVIL Y _— £m DEPARTMENT—The 
Professor of Civil areas, City and Guilds College, Exhibition 
Road, London, 8.W.7 (May 31). 

LECTURER IN PUBLIC HEalTH—The Secretary, The University, 
Aberdeen (May 31). 

Crvt ENGINEER as Assistant Soil Conservation Officer in the 
Department of Agriculture and Forests, Sudan a ae we The 
Controller, Sudan Government London Office, bg — 
Buckingham Gate, London, 8.W.1, endorsed ‘Soil suservelied 
Officer’ (May 31). 

LECTURER IN ORGANIC CHEMISTRY (including Physical Organi 
Chemistry), a LECTURER IN CHEMISTRY (with specia! qualifications in 

7), and a LECTURER IN GEOoLOGY—The Secretary, 


4 trology)—The Registrar, 
Liverpool (June 15). 


sit 

Lecronen In MEDICAL PaRasITOLOGY—The Secretary, Departmen’ 
of Entomology and Parasitology, Liverpool School of Tropica! Medicine, 
Pembroke Place, Liverpool 3 (June 30). 

GEORGE HERDMAN CHAIR OF GEOLOGY—The Registrar, The Univer 
uty Liverpool =. 15). 

EADERSHIP IN HisToLoey tenable at London Hospital Medica 
College—The Academic Registrar, University of London, Senate 
fous L ouse, London, W.C.1 (July 18). 

ASSISTANT LECTURER AND DEMONSTRATOR, or LECTURER, 
GEOLOGY, and an ASSISTANT LECTURER AND DEMONSTRATOR, ©) 
LECTURER, IN Py + with st special preference for Plant Physiology 
or Genetics—The Registrar, University College of South Wales, 
Cardiff. 


REPORTS and other PUBLICATIONS 


(not included in the monthly Books Supplement) 


Great Britain and Ireland 
Proceedings of the Royal Society of Edinburgh. Vol. 62, Part 2 
No. The Problem of gy -y 2 a nts in Somatic 


Cells of Drosophila . By Dr. C. Auerbach. Pp. re 
ls. 6d. Vol. 62, ig 0. 17: Quantitative Evolution, 7 The 
By Prof. James Small. Pp. 128-131. 1s. Vol. 62, Part 2 

hemical Studies of K 


. 18: Histoc 
Stoves. . 182-136. 1s. 
Study of the 
Yertain Mamma By Dr. 
Hy 137-170. 5s. 9d. (Edinburgh and 


Other Countries 
Universidade de Lisboa. Anais do Observatério Central Meteo- 
oe Infante D. Luiz. Vol. 81, Ano de 1943. Parte 3: Observa 
gSes a Pp. 26. (Lisboa: Universidade de esi 


rt of the a Policy Committee of Jomaies. et 
v+82+vili. (Kingston, Jamaica: Department of Agricul ane 

1945.) ls. 
" iments on es Cane in Trinidad. Annual rf for 


1944 : with the Sugar-Cane Variety Situation in 1 
by F. M. Pata and R. Ross. Pp. 53. (Trinidad : Sugar-Cane In 
tion Committee, 1 
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